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(54)Title: METHOD FOR GENE INTRODUCTION INTO TARGET CELLS BY RETROVIRUS 
(57) Abstract 

A method for elevating the gene introduction efficiency into target cells by a retrovirus which comprises infecting the target cells with 
the retrovirus in the presence of a mixture of an effective amount of a functional substance having a retrovirus-binding site with an effective 
amount of another functional substance having a target cell-binding site, or in the presence of an effective amount of a functional substance 
having both of these binding sites in a single molecule. The functional substances arc optionally immobilized on beads, etc. This method is 
usable in, for example, gene therapy. 
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*ffl m ^ © it £ ^ * A K *J t > T ft C =ff ffl T * 6 o 

jte^x^wicffss^ti^feo^ttffl^^fes^o sfcKx 

(#H¥2-2 0 9 8 9 9*) > ^ ^x'J ^§8ttmt5*'J^ 

ij^yf-K*<*0 (W5-9 7698f) s £ E?«l* 

©EfiJ#^6T*$nS#y^f- K Co lVttti) *^if 

£>*i* 0 Co 1 V{i*KH^IIB»II^Jt-M^O^!*-Cft«!i-5Ci:^T'# 
So Co 1 V^Wt^^'J^f KT*oT, EW«7t?«*n«* 
ij k (UTF. C 2 7 7 - C o 1 Vi*t5) (4> Col V©N3« 

T*0> ±EHH¥5-9 7 6 9 8^KKtt$ftTC>S«fc? Icatfc^X* 
WlC«a-r*-t*<T#*o C 2 7 7-Co 1 Vim««i:FERM 
P-l 2 5 6 0 tLXtzm^ti, i«li^^Xt>WT, FERM 
B P - 5 2 7 7 05Stt#^t?R«»o < tfTfr* lT@li3 
X*tt«Bfe*-1»X^X*ttWW^»r«c#IE**i^^**»* (HSffffcB : 
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^^-r^>±ie©c 277-co i v commits *)*<~f* k cj^t. c-c 

o 1 V - C S 1 <h*rt5) (SJilTfC^-r^SlCct -,T(Wo C 

5o hm$)<DTs F ERM B P - 2 8 0 0 ©§It#-^T^^!l 

0 < iT§if 3 

^It^nx^^^HS (Jj^rEB : ^J&14£5 £ 12B) «t 

7*5 x~ KpCHl 0 2%mmtbs ^^v-CSl-S (E?m®E 

IS^ti^DNA^K-^^iJpgp^Nh eK Sal I -CM it Ltz'i&lzMffi-t 

-7j. ±12 C 2 7 7 -Co 1V%3- K-rSitfe?-*^^, _t§e*fl§ffi 
FERM B P- 5 2 7 7<£ 0M£n<57°5X ~ KpTF 7 5 2 0 Co 

1 V^iltU ^-f^-CF, fccfcO'CNR^fflWcP CRRJSKJ: 
OflHB$tL*DNAWrK-**JRB**A c c III. Nh e I -CJBfl: LtfifcJl 
^gt-T^o E?il«tf>E?iJ#-S§- 1 Ofc^tfl 2i:CF*JJ:D t CNR©m' 

n^issie^ij^^-ro ±I£©2o©dna^k-^ 7*7^; fptfts 

2 0 C o 1 V&ttlS&XA c cIII. Sal I TfBfl: LTI ZtlZm A . 4 
k bODNAifr ila I, 7'fy-->g >*ffoT»&tl*fijftiy7 
x ^ KliC 2 7 7 - C o 1 VOC3|5«ffli:CS - 1 U 
C o 1 VcDC^cfc^ 2#§©^>^ = >ge^T^ — C«©Xb 

xc^n^ns^^ti/c^ u H\ c-coiv-cs 

o 1 V-C S IliC S- l*g£tt£W-r*«W«Hi&, 
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s©# 'j 'J > : u teffl-rsc £*<t?£3o 

ItiCti^S, ±EO C - F G F - C S 1 * fcl4iOift«H*«, 
C-Co 1 v-CSl*fcii*©*«IWlRl*«ali«t©«T**o c 
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^rtl^iWtSsfi'J^f K<fc LT(i@e?iJ^©@E^iJ#^- 1 3i:7i ;s 
E5U*^-r#»J^yf- K (JSTF. H2 - 5 4 7 itt) «S»ti5 0 H 

2 - 5 4 7li7'^^7h^OT, FERM B P - 5 6 5 6 ©Sft§-f 

T-^^m-o < tfmm it@i#3 ^oagti*a«ft44n*i*aiB 

W2£mK«ffE$*lTi***»B (fflUfKB : ^s£8*£9£ 6 B) £{£ffl U 

1 4 JIT * y ®?E?ij£^-f # U^f- KH\ H2 - 5 4 7©N^^ 

^ K (KT> CH 2 - 8 2 6 £#FlT) T&* 0 ^tf U ^7° * YVtt&m 

5IJ«3 0C7i y»E9>J*^r#U^f- Ktix H2-5 4 7©C« 
i:7^7nt^f>©CS-l «MS&*fti*&i£& Lfc«3M*# U 
K (i^Ts H2S- 5 7 3 i«Ff) T*So it:'J WFIi7^7 h 
&8)<D"r\ FERM B P - 5 6 5 5 ©3tKWCK«»o < {tfriniC 1 T 

§ i # 3 ^oas*x«8t«K^^x*x*ttiRw^:m<w«R $ nt n * 

iCi-^TUlft-rSZ: ij^-CtSo C S- lffllSSf<S«m5H2 S - 
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©it fc^m x®m & r ± $ -tf * © k w«j « > t - x± tisse $ n ^ ttftg#. 

±E®W0 9 5/2 6 2 0 0 ^fc «fc ^'Nature Medici ne(Cl£fii 

3c«tt © <£t ©*i £ * © ic ck £ ttflg&ftlS ©^K 

-XiLTIi* tfi);iti\ <*»l>©*l^s 2 /c (2 i$ **©*££!%*>. *£©M(2 
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Wibtfi, Mil*. ^¥8- 5 0 1 0 9 2^<i *M?ij^£=ia 
So £#ft?tet-X'£{$fflU cn-=»0«eg14«3K^H^ft$ii 

So 

7VU"7« > ( B S A) Tfl&SLx :nb0StMloimS6#f^ 
W.lLLTfleffl-r*ltfJ;t\, 

:K C D 3 4 2 /ctiC - k i t <b I >o /-i*ffl^ffiO-7- 
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-r z »*4 iz o ^ x , #s ic *e i; t * *e ^ra^s ^ ^ £ ffl t ^ f« mm 

PT«H-C*f9. ll»Jlll«[****4i:LA:«^»w(i|S|iaM3S«ftt*<(Tto 

ffi^rr-i/i^oae^^&si^cniifc/iSo -©ft, w&tf^ #>*>e 
ke ^ © 7&j« t r fig m <* n * s=s m #j i= «t * as m b$ © w « * m^n -r s /c & 

itlfll3$M{iV L A - 4 C t *<*0 ^tLTfc <9 . 

LTj»*«k<ae ; p*A*?T9Ci^prii"c*5o mm^s 

C(i±ie© e fc 9 CCD 3 4. C-k i t tl^ iz9f=f- kHSI^ftTfc 0 . 
Z.tit><Dft^izm-?ZVi& J PC-k i t ©'J K-C&SIMIM&B? (st 
en cell factor) £P r a * ;l/XtS&«5(fc£ ^ttftltt^K 

mALtz'&iz^cDmmmtizm'oT&mcDWftizm u M^^g^it^^ 

•tir^MJR^ ? f- >3§r&^ffi3t£ttTt^£ (Human Gene Therapy, 1j§5#. 
fB153~164M, 1994SO 0 J95lBia«iW^afDtt*Wr**l6tt«BK*fflt^ 
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tl^o Z(Dm-&lZiL A I D S <DmfM~C$>Z>H I V ( t hyE^l^±^^ 

(T>^--tr>xm^-^'j ^-tfw £=i- v-tzm&^&mAT 

£ Z\ J. Virol., m69#, Ib4045~4052H, 

1995^) o Tmife^omfe^mAiL rmmmmizn^-t^^iz^^'t 

Q^-fZ Smote t> fcctCKt htrfc^TliBi^TO^ffldPa^O^, 

*-7 N -tfvu. ^v^^^-. t . C0i] 

N -7hy, -ts.%> 7b;K > m&m (0>h -st\ 9 
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ftStf V<-?r K (JETF* CHV-18 1fc<kO'CHV-17 9t 

KliH- 2 7 l<£c£2n&IIIM*IfUS£?ij (III- 1 2. 
Ill— 1 3 , III — 1 4 ) ZStshCDX&iO , CH V- 1 8 1 Will- 1 2s 
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III - 1 3ie5iJrt<. £tz, C H V - 1 7 9(iIII- 13 .111-1 4 
-ctl-cn^ ^ ra* 7 ^ >©HHSft## U K (Prol239-Se r 

1515) OC*«{w^ f-^->J&^LTftai$ti/:4,©T**o 

* U^-Tf- KCHV- 1 8 l£¥&m-fZtztb(Dzr?x i KW\ 

* "fx 7^7'D^f>0^ * 'J ^ »J s<-f=f- K ( H - 2 7 1 ) £ 
=J- KtSDNAttfrfr^^t5^7 7 S KpHDl 0 1 i'/i'Jt 
T • ^ V (Escherichia coli) HB 1 0 1/pHD 1 0 1 (FERM B 
P-2 2 6 4) .tOISSy-r^o C©7°5Xi K±<Z>III- 1 3E*J©C5fc 

K*Sffi««C»ffi#RW3m*A:#£J-«fcr>TH i n dllllM 
h£*IA Lfc»x :n*NcoK Hin dlllT^HfcU Ill - 1 2. II 
I- 1 3ESI£=i- Kt-5DNAKrfr*»5 0 K^?- 
P INIII-ompAl^Hi ndlll, S a 1 1 xmit U 'J^of-f 

o£'tc. 7^:/n*7^>©»§£^##U^y^ K (C- 2 7 9) £3 
- KnDNA»rfr*tWt5^7X; FpTF 7 0 2 1r iyi'Jb 
7-3'J (Escherichia coli) JM1 0 9/pTF 7 0 2 1 (FERM 
BP— 1941) J: :©^7Xi K±©C- 2 7 9©^±n K 

><n&mizmtiL&ammmmA-%&izjL ,tn c o iim h^Ait7* 

Kp TF 7 5 2 OfcfttK-f So ZCD^^Xi K£N col, Sal 
I -CffiftLfcflU ±1£<DIII- 1 2. Ill- 1 3E5iJ^3- KtSDNAi 

m\ fc^cK'; f^Df^ ^ b'-rzDNAmnt 

M&LT? 4 ?-•> a >£fr 9 d ti:J:*), tf'J^I/f- KCHV— 181 
eit5f;ft©7"77; Kp CHV 1 8 1 £f#S C <k*<T** 0 
£>E?iJ#-?t2 lizzr^x i Kp CHV 1 8 1±©# KCHV- 1 
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8 i*=3- k-t *««o*fi*Eyij*^o 

tt 'J ^-/f F C H V - 1 7 9 ^^it 5 fcfe O ^ 7 x ; Kiis #1 

±lEc07 e 7X = KpHDIO 1±©III- 1 3E?iJON5RSa8€-3 
- K-r5ffi«tC»i4«»WaE*#A^ffi»3J:oTN c o I if •< b£#AL 
fclJK :n*NcoK Hi n dUIT/PHtU III- 1 3. Ill— 1 4 E 

^-^_^ 3 _^^DNAffri, N c o I fcctO'S a 1 I T flirt: 
L/;y7X; h" p T F 7 5 2 0 t LX =? J ?- > a > £<T •? C £ K 

ct«9. THU^f- KCHV- 1 7 9 *56S-T Sfca6®^-5X £ Kp CHV 
1 7 9B5:i^4. 
CHV - 1 8 1 fci^CHV- 1 7 9{S^n^n±ia©^5X ~ KT*JE? 

ckcFisiwiiiiiae^fiRito^s***!?!— ^ *i-*r-r*«(fett»K 
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/3 T 3«©ii&i:ii x l 0 96* i"ISI£iflLfi| (^3tt«) <fc, 5 0# 
ft/m 1 <£>^x-> 'J > N 5 0 u g/m 1 ox h 4 > > (#£<;: 

3*±SS!) i^^WT^^VU^-y =3^^^-^;Ui$itt (DMEM. JRH'< 

( a ) ( i ) Jjg Lfc U h p * /WXJt^SPtt^wr-S^ 
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*&mz±zmw£u hD-5-f/i/^»fi:i, m#>mi&m&&&t*® 
-9i ? * \z m * z > 

AX«S>LT(i> IHBS^#mcDyu- K ^ h 'Jink ^X^i^ffl 

ttttK«g. life. teS4^©»J^<t-rs-<i:*<T#x 
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ttz, C H 2 - 8 2 6£^- h'-f&m&i=?&&mL* £?im© 

^Hgli. ±ie©CHV-l 8 l£ffifKU *H6Wii-e©«ft| 
ft l?l 3^ So C HV- 1 8 1 K-TSitG^ffiftU 

tas^asisos^ft^^wr *s^f*^-ti«-r 5 z. <ta<T* s 0 k&&© 
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aiROfcO-CftiCi^-C*, 01*. I*. (Ruoslahti) £ (1 

9 8 1^, J. Biol. Chem. 2 5 6 : 7 2 7 7 ; CPatel) fecktf 

o-r< r>a (Lodish) ( 1 9 8 6^). J. Cell. Biol. 1 0 2:4 4 9 
; fc.fcEJ^/U^A'fw (Bernardi) ^ ( 1 9 8 7^ J- Cell. Biol. 1 
0 5:4 8 9 K «t o TgE(Ci5« $ ti/c <* 9 (I IT, ^**3*©iaiKfr £ 
SSKWCtt&ttJBffi-CSHft-r CONSULT. *bjhb«: 

^f>77^^ > Mi> *®#i^5. 1 9 8.4 2 

ttn, TEWTH-2 7K H- 2 9 6. CH-271 <E*Jtt^2 
3) *>J:tfCH- 2 9 6 (I^J#^2 4) tUTRS*nfca«i»77 

^ y y r t£ b a' JC C tl t» * - {rM {: * 5 ^ $ nT 1 ' 

TlS^»JTi£fflU/cC- 2 7 4 77^V>hU^ffl#! 4 Fll5, 10 

2. 9 8 8^Kffi«$nTi>*«fc9i::LT'f3*:o :n^7^^ >h*tz 

ti:tib77^^> h*^»i:i«T^^7 7 77 > Mi. 

HI 5. 1 9 8, 4 2 3^lct>CttSnTt^«k-5»i^ b&ft©"r\ 

< tfrui its i # 3 *©i*a*ra*fe*i««tt*»fcmK 

FERM P-10721 (H-296) (RSfKB : ¥J&1^5 3 1 2B) 
N FERM BP- 2 7 9 9 (/ f t-^^ttH- 2 7 UIS^U: 
C- 2 7 7, Tfc*^ CH-2 7 1) (i^KB : ¥l« 1 *P 5 El 2B) 
„ FERM BP-2 8 0 0 (> f t->^M,TH- 2 9 6 <hS^L/: 
C- 2 7 7, -Tttfclp. CH- 2 9 6) («*ftB : 1 * 5 1 2 B> 
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fciO'FERM BP- 2 2 6 4 (H-271) (JM1?1£ B : 1 ^ 1 
n 3 0 B) ©5K«®t>iT«fK$nA:-*:»fiB***-rSC iici-pt 

©«k-5«7-5 ry > b<D&¥£®nizM-rz>mmteffim$^ *^y^ cKimi 

zuka) J. Biocheni. 110. 284-291 ( 1 9 9 1 #) iztilt 
±KU 5 > McBSILTS ^Kfg^UT^*) : EMBO J.. 

4> 1755-1759 ( 1 9 8 530 Cftlit h7-f^n*^f >I 
fc^OflliS^^UTHS) ; ^Biochemistry, 2 5. 4 9 3 6- 

4941 (1 9 8 6^) C*llit h7-< T^D^^f >©^^''J > - I I 

7o?^f>77r^ > his. cn^T'OWseTjfeifliiRBtert^oae^ 

fc*>\ ±I2W0 9 5/2 6 2 0 0 -sfiCfSiS©. U hn-?<;^<^ 7- 

( i )t h7>r :7*n*?f->©'\/<U >- I I |§££I«C!>Alal690-Thrl9 
60JC*g^3 N TIS©5t (E?i|*-tl) TS$*l£!Sl ©T i y&E?i] : 

Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr Ser 
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Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val 
Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala 
Pro Asp Ser Ser Ser Val Val VA1 Ser Gly Leu Met Val Ala Thr Lys Tyr 
Glu Val Ser val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 
Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val 
Thr Asp Ala Thr Glu Thr Thr lie Thr He Ser Trp Arg Thr Lys Thr Glu 
Thr lie Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr Pro 
lie Gin Arg Thr He Cys Pro Asp VA1 Arg Ser Tyr Thr He Thr Gly Leu 
Gin Pro Gly Thr Asp Tyr Lys lie Tyr Leu Tyr Thr Leu Asn Asp Asn Ala 
Arg Ser Ser Pro Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser 
Asn Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin 
Pro Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Cys Pro Gly 
Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu Ala 
Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val He Ala 
Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr; 

T i y^SP^iJfccfctf (ii) t Y7 * 7d I I 1 CSg^ h'V << 

®E?iJ ( C S - 1 ) : 

Asp Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly 
Pro Glu He Leu Asp Val Pro Ser Thr; 
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nc*>\ ±ieoie?ijaoE?ij#^ 1 ti^ns^ 'J ^7°^ K ( H — 2 7 1 ) 
(Di< Yuu ^x*££g£ii«JKflc#te£iFU Hife^J8<c^-rct9(rjS 
aiKTdtJ^TIS, CH- 2 7 1 £HKttK|5ji?£>Stt£^-r o 1rUt>%, 
Siig^oW^SCH- 2 7 1 OffETTti Da6T U ho->^;l/XtW 
fl£<fc(3> < it l^™±©H-2 7 1 Ci^tSCiA^Bgcj; 

7°^- KISs flinch LT«6*j«Blia#*14*^x.Sffi*©«Blia*i^fiB&*^ 

±K> Si6TtfflT*S 0 tfc*!6B^*«tS«ili^ft«!f lib ho 
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IE H % tfij © igffl © * <c PS a£ $ ft 5 t> © T li l n 0 

(1) -5"f ;u*±8!fc©iB8!! 

U h d O-T/U^y^x ~ h\ PM5neo<^- (Exp. Hematol. % 
Is23#. 3g630~638Hs 199530 ^#^"T £ G P + E - 8 6 mm. ( A T C 
C CRL-9642)lilO% ^ fftJifcJflliU (FCS, ^nttSD 
fc £t>'K 5 O^fe/ml©^-^ U >*> ±0*5 0 /zg/inlOX hL/^hv-f 
>> (^(C^^ntlSj) ^Mt5//K^^>r-^^it!! (DME 

ffl LfcDMEMIit^T 5 0 ^fir/ml©^- is x ) >fccfc t>*5 0 Atg/ml© 
XhU7*^7^ >>^t'l)OT'*5o PM5 n e o £ -T ;b7.^±it 
&li_tI£M£iipffilfe£-te ;3>7^x> M^W^-tb/c^U- h ( 1 Ocrog 
o-tf'5^>3- h$M&«Xffi7*<r SttHB^ttSS) C10% FCS 

4il©DMEM*jSJn L/n UTSHSi! L/c 0 

jBLT^-f 7U*±»«;* h -y * i: U 2 "CU- 8 0 o CT^i?L^ c 

£tz^ U|>D')^;^7 , 7X; K> TKNEO^^- (Blood. ^78 
^ Sg310-317Sx 199150 Ko^TliGP+ e n vAm-1 2&H83 (A 
TCC CRL-964 1) U ±15ISI«0«f^«-lT oTT K N E 

0 ^ ;UX±M#£1B®! L/Co 

(2) ±»ifc<&0<f ^Xy^fficDiiJ^ 
ifit&cD^^UX^fffiiiN I H/3T 3 ITSiW^a 

(J. Virol. % mtem, ^1120~1124Mx 1988SO i:^oti^L/; 0 "f 
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I H/3T3« (ATCC CRL-1658) ^tt'DMEM» 

l©^*^/- h U > • y'o ~ K (tf U 7U> : TJl< KU -y ^*±& J ) i £ 
S^iyi/CjD^fco C*i£3 7tT2 h bfcSK ««6 

7 5mg/ml©G 4 1 8 ( 4* "7 n ttS! ) ^tft^feOi^ 
LT^I^^a^- r£«<7fco 10-12 BiC4f UG4 1 8 
Wtt (G 4 1 8 r ) — U x^/U^nVjT U v h TSfefe u-eflD&^- 
fcffi«fc!K ±»lBl£fc9lw£2tt*fiSfettti ; ?» (cfu/ml) £#fcbU 

H»J2 

(1) 7 -f T'o^ ? f U KOHI! 

b b7 4 yn^^^ftfO* »J K> H-2 7 1 (E9"J»©E^J 

i^l(^©7 5 y^iE?iJ^-^^) liR^'JW K*=J- KtSDNA 
-7*^ F\ pHDlOKt^t^il, Escherichia 
coli HBlOl/pHDIOl (FERM BP-2264) «t0> 
*H#I*Ib5. 1 9 8.4 2 3-^fi«lcE«©^<w«fc0«ll!Uf:o 
ttz, ^'JWKCH-2 7 1 (E5iJ*©E?iJS^2 3 K^CDT = y 

cherichia coli HB101/pCH101 (FERM BP-279 

9) &mi\ in*±E©^««rE*©^ftriSf*L, ^ism^ctocH 

-2 7 l^Ifco 

Sfc, >H'J^f KCH-2 9 6 (E?']S©E?iJ#^- 2 4 IZ*<DT i J 
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cherichia coli H B 1 0 1 / P C H 1 0 2 ( F E R M BP-280 
0) fcffii^ Cft£±!£©£S6KlB*fe©^&Ti£SU ^li^^ CH 
- 2 9 6£iH/c 0 

tfU^T"^ KC- 2 7 4 (BS^J^©ie^ | J#-§'2 5k*<dt £ JWSM* 
lieiTti*Tr^ffi«Cj:OW»Ufco fttfc^ *mm. Escherichi 
a coli JM109/PTF 7 2 2 1 (FERM BP-1915)* 

mi-, :n^i#rFi5, 1 o 2. 9 8 8^*kc«©^t«u 
&mm®i& <o c - 2 7 4 £ftfco 

#'J^f KC 2 77-CS1 (E9"J*©E?iJ*^2 9»w*0 
^3 - 2 8 4 7 0 O-^^fEi- FERM P-l 1 3 3 9 i LTK<R£*U 

aw?**** hm&©t. ±EoR«i^<«wiTii*3*oa 

**X«ft«R^*X*X*tt«W*3T*=*K»*F E RM B P - 5 7 
2 3 <h UTaFt££tlTl^**OTU Escherichia coli HB10 1/P 
CS2 5 (DMfitB ;¥J£2^3B5B) fcffil^ C *i£±S5£«l-I5* 
©?J&T^« U m%m<to£ 0C277-CS1 £^/c«> 
(2) C-FGF • A 

KC-FGF * A (E9iJ*©E^*^4»;*©T S V KE^iJ 

K*3- Kt5DNA*t^t5ffi**^^ 5 K > p YMH-CF • 
A Escherichia coli J M 1 0 9 / P YMH - C F • A 
(FERM BP-5278)£100 u g/ml©T > b* ^ 'J >^^t;5m 
lOLBW, 3 7°CT-8B#F H 1±^St^o C ©*]«*&* 1 0 0 H g/»l 
©7>t*>>J>. lraM©I PTG (^/yDt>-^-D-ft^7? 
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ht°5y >K) *ttLB*«!5 0 0ili:»iU 3 7 °CT— Ltz 
'i&mmbtzo ^n/cMft^ 1 mM PMSF (7x^;M^>X/^_ 
O A7;^ y K) x 0. 0 5% J — -r v h P - 4 0 ££if 1 0 ml© p B 

s ( u >»«w^gftit7K) ns»u itw$(ToTi($wL 

*iSLTx c*u::±jft©ift* (ml) zmttzmZMthLs :©1400 
OlZtiLX lml<Dm&X- b W ~ >&m*-tz'ik^ M>L*ftt& L 

T±?f^fi/Co :©±/l^*t»^l;fePBSWjtU:W 
^ {, J>^7A r ;u^>T*±S!!) fc*M7\ P B ST^iSft©®^^^ 
#Ufc& % 0. 5M^b 2M6DN a C 1 &Jg£fE£f5-o P B ST'K#il^ 

(omih^n^tzo mthfo* sds-# vt ? v frT z Yfj^m%-mWi (s 

DS-P AGE) IC«fc *) ftiS\~? Z> k1& 4 7 kd©^ U ^~f^- K^tt2o© 
LT<^*:ri< N :©H©SN a C 1 SKTigdi $tl/c^©i®55- 
£&a&Tl. 5M NaC 1^PBST¥MU:X-a-d-x6 
5 A (7 7 ;i/7->7tti) tc^^^o ?gtB?££S D S - P AG E(Ccfc i) 
»ffU #14 7kd©# U^f- K££trli#3rll#>T*&8!!C-FGF • A 

(3) C-FGF-CS lOSSS! 

^'JW FC-FGF-CSl (E?iJ*©E?iJ*^5iC«t©T 

Escherichia coli HB101/pCH102 (FERM BP-28 
00) £iSSU il ^nfcii* J: 9 7** U - S D SSi: J:r,-cr5 7 ; 
Kp CH 1 0 2£W»!Lfco :^77; K*»ScfcU 7*7^7-1^4 
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1 - S^fflWr P C RIZj&&nr>tz&. 3-9 J -yuctiS(r«t otS^* 
£>*tl§D N Arrit^lHlJR U/c 0 » D N A»rJt*N h e K Sal I 

7 ObptDDN AIRM-^y-'UJ: 9 EUR Ufc e 

Escherichia coli JM1 0 9/pYMH-CF • A (PERM 
B P - 5 2 7 8) U &£tt*:B<*«k ^T/^U-SDSfeCko 

t^7Xi KpYMH-CF • A£iML/c 0 Z.(D7?x i K^iliU 
E?iJ#-t 1 0(C^SE^J^^-r7 e ^'r^-C FS^E^IiCE?^^ 1 1 
K$££E?ij£^-ry-7>r-?--FNR£ffiWcP CRSC^no/:^, -x.^ 

ABfttt£E c o 5 2 I (^vH&*t»D . Nh e I T'i<tl//:i, 7*fo- 
xy;bmm^®?^rf^^3 2 Obp©DN ABrfr^y^J: (JlslJRUfco 

±IBO-/^X i KpYMH-C F-A*Eco52K Sal 1 -efBffc 
Ufe»CT^o-^y;U*§l*»*?ToTmit**l4*^-4. 1 k bODN 
A8f?^r^±ie©^9 7 0 bpCDD N AKfr fcv) 3 2 0 bp© DNAIfril 

o©DNAtf)t*u#^ro££nft k©**^:^;* ~ kpcfsi 

0 o ct^st/c 0 £/c N -f^xi kpcfsio OT'Bn&mzntzxm 

1 J Ml 0 9 £• Escherichia coli J Ml 0 9/p C F S 1 0 0 tf^S 
L/Co ^7X; KpCFSlOOIiC-FGF • AO OtHmMlZ? 

>4*ocs- 1 *bbs«*«s«£w u fgf©c«j;<3 2t§ 

© 'J 'J >*<77->i:lU$*ifc* U K> C-FGF-CS1^3 

+° ';^7°f- kc-fgf-csi. itMTiz7r.ttmz'&->Tmm Ltz 0 
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-?Ut>iE>^ ±sl(D^mM^ Escherichia coli JM10 9/ pCFSl 
OOrl 0 0 //g/mlOT > t°-> 'J SralOL B^H£^> 3 7°CT 

8WtLt 0 C^mj^S^^ 1 0 0 ng/v\\coT > t°-> U >\ ImM© 
I PTG^ttL Big*t&5 0 OmltC&HU 3 7 °CT— 
L/i-o n<htitzm&$:0. 5M NaCK lmM PMSF. 0. 05 
% /-f 7 hP-4 0%£tsl OmlOPB S ( 'J >^Si^S^lg7K) 

£?4/c 0 d©±M££>£^l;a60. 5M N a C 1 ^^tsP B St?M 
L/:^^ h7 77 p -'\AMj>^7A(;^t^ 0. 5M Na C 1 ^tirP 
B STmRmv>Wft*&iftLtz\k^ 0. 5M^i 2MON a C 1 )Sjg£ji5 

7i KyVUIIM^lbC J: 9##rU 365 0 k d©^ V K£^i;ili# 
^a^T«S^ C-FGF-CS1 £I8§J! U «T©^f^{C{gffl L^ 0 
O ltibn/;ffl|!!C-FGF-CSlON^^b5#@tT'©7 

v>h<Dt—mLtz 0 $.tz^ ws.ft$Tmiz£^Tm7£Zfttzmmc -f g f 
(4) c 2 7 7 -co i vcomm 

# U^7°^ KC2 7 7-Co 1 V (^mo^m^6iz^(DT i y g? 

li^iTizTr^nmzji^xmmLtzo tti*>*>^ ±ie*u^ 

7"^ K£ = - KtSDNA^^ft^li^M^T; ~ h\ pTF752 
0 C o 1 V$-tt?^II. Escherichia coli JM109/pTF75 
20ColV(FERM BP- 5 27 7) £ 1 0 0 ug/nlOT > fcfi> 
V >&§t;5ml(DLBmMip. 37tt6. 5 B^igg Ltz a Z ©iffii&S 
0 0 u %/ ml cd T > t° •> V >£^irL BigifeS 0 OralK&iflU 3 
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7°CTi&«L/c 0 6 6 OnmKfctf *i»ft£*<0. 6i:llfc^T I PT 
G l>Mi:/A5«k? izi&tia LX—ftt&m Ltztik IZMM L/c D » £ 

ft/cMftSrlmM EDTA. 0. 05% hP-40, 2 mM 

PMSF££frl 0 ml© PBS t:§S L> e^&S^ 1 O^Pa^'foT® 
U/c 0 c ©g{*»Ifc&££^#*i UTff tz±m& PBS T¥«ft 

«:^tf^R»a^*»fce -©@#£PB ST3MiHtL/;'W h?7^- 
>*5MZfrV^ PBST*RiOI^ft#L^ OM^bO. 
5MON a C 1 ^S^ie^^oP B S TflRW^OSUi^ff o 7&fcb& 
^SDS-PAGEi:«tf)Ml, 4 8kdO^';^7°^ K£is 
©T«8!C2 7 7 -Co I V£3S»!U ^T©*ftCffiffl U/c Q 
(5) Col V©8HS! 

*-r\ KCoiv (ie?im©B£?«j#-sf 6 \z*<dt i 

Escherichia coli HB 1 0 1/p TF 7 5 2 0 C o 1 V (FERM 
BP-5 2 7 7) ^Sb, nz>titzm&&'0T )\st> 'J-SDSSCi, 
T^7X ~ KpTF7520Col V^-tMU/Co CC^vX ^ K£Nc 
oU BamHI ( £ t> CSfiiiftSS!) TflUfcfiU 7#D-xy;H^ 
*tj 0 . 5 8kb©DN hffiK*>f)\<& *)®WLtz 0 C*l££>£^ 
l^&Nc oliBamH I X'fflit LTfc^t'7°7 X i F^^^-pET8 

S K*«»!U _tiE©#}0. 5 8kbDNAKfr l#?©**<££ft*:t>© 
:n^5X; Kp ETC o 1 Vi^Lfco 
±IE©"r-5X i Kp ETC o 1 Vt*ilg»$tl/:^IiBL 2 1 „ Es 

-52- 

BNSDOCID: <WO 971B31BA1 _l_> 



WO 97/18318 



PCT/JP96/03254 



cherichia coli B L - 2 1 / P E T C o 1 V & 5 0 u g/nl © T > f > 
U >&£ts-l Oml©L Bigtfc^ 3 7tT-^ilfc 0 d ©lU^S^ 0 . 
2ml£5 0 jtzg/nl©T>fc: •> 'J ^^tLB^l 0 0 mlKJSft U 
3 ittMl/:o 6 0 Onm©K^fcff*<0. 4i:iUMl'I PTG^ 

M#£lmM EDTA. 0. 05% 7 y h P - 4 0 . lOjug/ml 
7 7"Df^> (aprotinin) N 1 0 tig/ml u^^-f^y (leupeptin) 
. 2mM PMS F£#t;5ml©P B S ( U >»««£3E£«;*0 llffiffl 

:©±i^PB STNFWffcUfc'W h 5 <y y-^s/N 0 'J A(r*N(t> P 
BST#»»©ii#£«;j*L/rt:SU 0. 5MONaCl^PBST'© 

ifttwch 0 ##r LfcfSJH* «(3Mii— ttft 1 8kd©# 'J K*<WB$ ft/c 0 

£ 9 UT^t>tL7tffiMC o 1 V*EiT©«fflCffiffl Ltio 
(6) H2-5 4 7©i§£! 

#y^f- KH2-5 4 7 (.mnmomnm^ 1 3h^©t = y^se^j 

t^o Escherichia coli HBlOl/pCHl 02 (FERM BP-2 
8 0 0) £ig^U S^fciftiOT^'J-SDSaizi^T^^ 

s kp ch i o 2*saa!it^o zoy^xi v&mmtL. mwmomn 

#^15 (ilgSE^J^^-r^^ ^7-12S <*:EyiJ*©E?iJM 1 6 (ill 

1 4 At^ffit^p crkjcosu T#o-xy 

Kr5«*j0. 8kb©DN AKfr*^«k OH© Lfc„ flbntDNABrfr 
*NcoU BamHI <£fclCM«rtfc«> TTPHtL/cfeK N c o K 
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B a m H I Xfflit LfcpTVl 1 8 N (^MiiM) LWL& IT v 4 Y- 

7X; K£M»!U ±I5©DN A»rK-££ir:/5X £ K^iii^T C 
= KpRHli LfZo 
^7 7; hXn-pINlD-ompAi (The EMBO Journal, ^3#. 
m2437~2442M> 1984^) ^BamHIiHincI (^S*tt«!) tT 
#HtU >J s^D-r^ ^ ^~^-^^#t:^0. 9kb©DNABfr 

fr^lElilXL/Co C^BamHItHinc n 4t L /c±.|£ (D^y X i 
KpRHl tl^l/t7<f->3 >£m^ 1 a c7"nt-^-, 

? ^-^-^ X; KpRHl -T^^/Co 

X ~ KpRH 1 -T£N h eltScal ( i t> (C^Mtt^) T 
^HfcUTff £*l£#j3. lkbODNAErtti:. Spel (SMttS!) <h 

sea i -z-mitbxm^tiz>#}2. 5kb©DN Am^^tn^nmm u 

:®2^7^"-y gV^-ti-SliirioT 1 a c7"nt-^-, 

U y^7°f- K*<2®^ >fAi:ig$n/:# U^7°f- K£a- K 

-^:Oii:tt^7X; KpRH2-T^i/: fl ±12©^"-^ > U -x ^ 

^U^-Tf- KH2-5 4 HiKlTe>-fi&K£*)mmLtz 0 1 0 O^g/m 
l©T>h°v 'J 2 Oml©L Bigttfe£Atl/c 5 0 0 ml'^y 7 /Ufa 

l = ft77XJ^4*lSL, cn(C±ie©^^^i KpRH2-Tti 
1^ $ n/c±3ig HB101, Escherichia coli HBlOl/pRH 
2-T^tiLT3 7tT'llft^iUo 0«^»«lC«k-,THB 
f*£3li6. 4 0ral©5£l$ffi*gST& (5 OmM h y X-HC 1 N 1 mM ED 
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TA, 150mM NaCK 1 mM D T T\ 1 mM PMSF, pH7. 5) 

tz±m&mmm&mm (5 omM hu-HCK pht. 5) rw-mit 
mffifox*? ^mmmmwft ! £ikftLtz'&^ o~im n a c 1 1143 

fetiS^H 2- 5 4 7^n D D ^^/c 0 fl^tl/:ia a D©IfiMBCA^Df 
-1- >T -y-tr-f ijx-y i > h (tf7**tS5!) K«fc*K ^ ->MtT;U7' ~ > 
Ki LTfiiJSE L/:>:^ 0mg©H2- 5 4 7*<»£tt 

UtI^nfc»!!!H2- 5 4 7 ©NsfcttSfr £ 5 gg£ T'©©7 * 7 

srE^ij^-is^^i E?m©E?iJS-«f l 7{i^^n^msE^ij*^^ 

S$n5H2-5 4 7©T ^ y»E*JJ:0N5fctt©^*— tl 

*##r£ic cfc o TS!l5E$>irt:»«H 2-5 4 7 ©^*«E9>J*©E9iJS 

(7) CH2-8 2 6®3fl£! 

KCH2-826 (E?im®E?iJ#-^ 1 411*07 ~ y 

L^ 0 ±I£cD7°^Xi KpCH10 2*»IiU E?iJ^©E?i|#-sf 1 8 
«ciSSE?iJ*^f 7°^ L S £:E?im©E?iJ#^ 1 9 

8kbODNA»rfr*yyU e k0lHliRL^o 'ft £ft^ D N A(BfW*N c o K 
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Bgi n immmnm) -emit l*=&. n c o k b a mH i -emu Ltz 

p T V 1 18 N t iS □ 1X7^ y — -> 3 >£m^ *]}§Sj JM109C« 
AU: C ^bti/:TO^J;^7X; K£MLs ±ie© D N AHfTtt 

K£:ii/<lT;:;ft£:/-5 X ^ KpRCUL/: 0 
i KpRCUSpeliScal "CAM: UTS «s>ftS#j 2. SkbODN 
AffiXt^ ±EZ(D-?3X= FpRH2-T^Nh e I iS c a I TftMfc L- 

A{-ii**$n/:^ V*"/*- K*3- Kt5^5 X ^ KpRCH 2-T%% 
fz Q ZOtf V^-ftf- Kt5^7X ~ FpRCH2-T±©t-y 

> 'J -rw U-A<DigXE?U3rE?m©E5«-sf 2 0 (-tf-To 

* »J ^ff- KCH2-8 2 6 \*%mm 2 - ( 6 ) CS5«©# 'J K 
H2-5 4 7 Kol*Tffl^£ttfct>©<fcl*l*R©;fr&J;:J: Om&Ltzo 'W 

t/ffi#£*J6T«f8!!CH 2 - 8 2 6«i£&f3fco 
(8) H2S-5 3 7 ©MS! 

# 'J KH2S- 5 3 7 (E?iJ^©E?iJ#-3-3 0 i:^©7 S y g?Ei 

L/c 0 ±ieo^7X S KpCHIO 2 U E?iJ*<Z>E7i]*^3 1 

icigSE^iJ^^-ry^^r^-C S ISt, E?im©E?i]#-*f 3 2IC%SE 
n^TTs-T-f^ S 1 Ai:^fflt^:P CRgJC©»x T1fu-*V))s 

lkb©DNA»rn-*y^J:*9llI«RL/:o f# D N ABfrttS- N c 
o K B a mH I -C#Ht L '<£ , N c o U B a mH I TAHt L/tf:^ X 
c K^-pTV 1 1 8Ntil^bT7^y--> a >*ffl^ J 
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CDNA^tt^77 ~ K^IAt:n^7 7; KpR S 1 t Ltz c 

■75 7, i K^7?-p I NIII- ompA^BaraHIiHi nc I I 
tvmitL. U ^^Df^ i *-^-f!i|&£^i;#jO. 9kb©D 

NAiff^^HiR LfCo :n^B amHIiHin c 11 £ T#Ht U/c_hie© 
-75 7s I KpRSl 7- is b >£m^ 1 a c yot-; 

-> CS-lWfJj^yf K£=>- KT3DN ABftfi-£.t>''J tf-7°a7M 
^ ^-^-^:©Ii:^t;7 , 7X; KpRSl -T£f#jt 0 

KpRSl-T^Nhe I t S c a I T^fl: Lti 2 . 

4kb©DNABftK-£> ^7X^ KpRH2-T£Spe U Sea I. 
PstI (iM*±S!!) tmitibn^l^. 3 k bcDDNABft/t^ 
^ft^tifl^U :02^7^-x 3 iiC^oT 1 a c-f 

v^-?-^ ? >-f Air^/i 2<I©'\'< U >*££r^ U ^7°^ K© C5fc3ffi 

txzc s- i0^^jfi^$n^mit©^';^r^ k^=3- Kt-*;* 

H:t^7 7; K p R H 2 S-T*ntz 0 ±I2©^--7 P > 1 J -t=> >r 
■7 b-A0i£SSK?ij£i£?im©|£?iJ#-*t3 2{I^"To 

tf';^7*f- KH2 S- 5 7 3teH»]2- (6) Ci5«©# U ^"7*^ K 
H2 - 5 4 7 Co^Tfflt^n^ &©£|5];&©73i£Kcfc <}IB8SL/: 0 

^li^^*i6TffiSS!H 2 S - 5 7 3 ^S^?#^ 0 
(9) mtimWM<D7\s- h^©I^b 

^6ltt^M ; £-@^'fb^tL/c7 0 u- h (6 r 7^;u©ltm^*-7 p u- y -r 
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mizfcm,<D&uwMk&mn&m%umm£t£ s «£ K p b s izmm Ltzm 

mZlVx-Jls (Kii9. 6cm 2 ) btz <0 2mmm Ls SkWfiHO&MT iz 

T"f >*^- h u/co ft(iiMi»icf&?&£2%©o ->immT;u-7'$ > 

(B S A, ^- U • ^ >/W A*tK) ^t'PB S 2mli::£&L 

T£ bi:3 0#RSL Ma&"C< > + a^- h Lfc&s, 2 5mM (HE 
PES) ^^^PBST^L/-h^L/:o B S A&Mfelt Ufc*tflB7" 
U- His ±|£©f#fp©9 ^^'J^'T'f- K^^<t©-r >^^l^-> a 

*9©^^Sa^pmol/cn, 2 (fc^D^g/cni 2 ) 
LTlgit£o fc£;U*±£©:/U'- h 0Sffi«9. 6 cm 2 ) Kot^T 4 
8 //g/iloH-2 7 lfcfc 2 ml^ffl^TS^t^fro li N T3 
3 3pmol/cra 2 ( 1 0 //g/cm 2 ) ©H-271 ^TH^fl; Ufc J <h§5 
«t5, IWfAJlOSiaia (TF-ls HL-60) 

tSfifcCffll^S CH - 2 9 6 £@^4b 0/c7° Mis 4 8 pool /c« 2 (3 
//g/cm 2 ) ©CH-2 9 6&&£ffl<^s ±K©*ffcfc:«fc otlHt^o 
/:t©t*So J^»©HJ6^jHfcH>Tx « ftfcfflBS^ ©O^ /ixl^lit^ 
T^'J^i/y^^U/itWtlT^to {JffltS^^/^s HB 

flg N ^^©fi^^-rii^twIi^trffiT^^^ISO 1 -5>x/i/*fc £©*££ 

its. 

H^I3 

(1) ^^^©S&^fflt^ig&^A 
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^-f^i^rro/Co *t\ H5feifiJ2- (9 ) iH£i£cD;£f)£ lift T 3 2 pm 
ol/cm 2 ( 1 . 5 ^g/cm 2 ) OC-FGF • A, 3 2 pmol/cm 2 ( 1 #g/c 
m 2 ) OC - 2 7 4 <h 3 2pmol/cm 2 (0. 5 g/cm 2 ) CO F G F t 
4£k ts£U3 2pmol/cn 2 (0. 5 /Ug/cm 2 ) CDF G F (a; ^7 [> > . -f ^ y 

tiii 10 0 OcfuCDPMS n e 0 ^ 2 nl'©^>OUX± jf|j£ £ 

ftD;iT3 7 c> C\ 3 O^Fh^U-O^^l^-^h >Lfz'ik. PBS^ffl^T 
T'U- h«-HkJEWtw2Jfe»Lfeo C<D7°U<-Hi200 0®cdN I H/3T 
3*J&«-^tr2Bl©DMEMiS«!*aiiL. * »; >©#?n£T{i 3 7°C. 

fr-fz iiiefcoT^n^n^b. cn^^^-t>-ti-fCo fi£n*:«Bij&!Bijs 

S^Lt-MDMEM, 9— 0. 7 5mgXml©G 4 1 

£&;t/c 0 G 4 1 8*^*<£t>lS*lllTfll«5>tlf:=io — -ftjc^-rSG 4 1 

m 1 Ji^Sft* J: r> tis U r o7^;Ux©jg^l^rB^^2B#^<!: Ltzm& 
{HiFGFmaTliC-FG F • A llit^Ti£C>iftf£^A^^ Lfr'& S> 
tltil^ C-2 7 4 iFGFOI^l$|tL^^U- h£EWci§ 
&fili. CCD 2 ocDtf >J-<:/^ K*<#W*§£L*:C--FGF • A£BJl>fc 
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*»tt*tt*fr 5 C-2 7 4©*. fc£t*F G F ©**HXE4k 

3 2pmol/cm 2 (1 Mg/cn. 2 ) ©C- 2 7 4 . 3 2 pnol/cn 8 ( 0 . 5/zg 
/cm-) ©FGFx fc<fctf3 2pn>ol/an 2 ©C-2 7 4 i3 2pn>ol/cn> 2 © 
F G F i©S^©^n€tl^ffl^T Wl 2 - (9) IIE*©*^»-*^ 

B 2 IZTT^ti <E> X l K C - 2 7 4 t F G F £©S£«J*BSE<k Lfc7L< 

*®3S-fkt/r^U- hT-iiG 4 1 8 »tt=3 n .=.-»*» ^ntt^o fco JsU: 
©fl»*i*«fc<K u h n -5 ;^»6»tt4Wt 5 F G F i:ifi8^*tt 
£WlTSC-2 7 4£*fi*&^£-<^^ TFGFm34T ^ fflL/c ^ 
ft tc Jt W ^ ^ ^ * - ^ - * * ^ - ° * ^ fi # U ^ ^ K 

(2) «t6te1&Jt0«£W*ffi^fcafi^*A 

H«J3- (1) H«©fll**fro*:o *Wi:^"CBC-2 7 4 i:C 

0 1 Vt*«*©*^Jt-CiRftU/=*^*ltlK^o 3 3 0phi 
ol/cm 2 (6^g/cn 2 ) ©Co IV. 3 3 0pn.ol/cm 2 (10/ig/cm 2 ) © 
C- 2 7 4 £3 3 0pmol/cni 2 ©Co lVi©$^ (C-274<hCo 

1 V©*Mtl*l 0 : 10) > 10 Opmol/cm 2 (3 ^g/cm 2 ) ©C- 2 

7 4 i 3 3 0pmol/cn, 2 ©C o 1 Vi©M (3 : 1 0) . 3 3pn.ol/c 
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m 2 C 1 #g/cm 2 ) (DC - 2 7 4 t 3 3 0 pmol/cm 2 © C o 1 V to>WL&®} 
(1 : 1 0) x 3 3 Opmol/cnr (1 6 /ig/cm 2 ) CC27/-Co 1 V, 
is£U : 3 3 Opmol/cnr C 1 0 fig/cm 2 ) (DC - 2 7 4 <Z>«€-tt-fc'*l*ffil> 

ffcLfc^U- h±T£D^^^^(iC 2 7 7 - C o 1 V@^-ft^b~ h© 1 
/2Ji(TT"*S^ Col Vi^ffil/10f (^iLT) ©C27 
4<Dm.^m^m%itLtz-fU- h^^/:^i:iiC 277-ColVi 
i^*©JR5fe$»*<?S itltfc ») N F G F ©i#^f^*i(C C - 2 7 4 fl-^CD U 
bvVJjlxm&O&MZh^frmfr&ZtltZo £*?x Co 1 v»?i:»t 
£C- 2 7 4^ : f©fij^^±#L^li^{C(iC©^miitrL5i£T L. « 
*©Co 1 V\ C-2 7 4«r*tr»^«J*HS{fcL/A:*^tl«C o 1 V(D 

(3) m^^om^^m^fzm&^mA 

^fclCftt,^ 3 2pmol/cm 2 (ljug/cm 2 ) OC-2 7 4. 3 3 3pmol/c 
m 2 (1 0 ug/cm 1 ) (DH-2 7 1 > ££^3 2pmol/cm 2 ( 1 //g/cm 2 ) 
©C- 2 7 4 i3 3 3pmol/cm 2 ( 1 0 ;ug/cm 2 ) OH-271 t<Dm& 

tl^'tltl 10 0 OcfuOPM 5 n e o V 4 )l>X&£tS 2 ml©'} >f /UX±rt 
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m&tiax.. 3 7t\ 3 0»PJI^l"f>+a^-'>a>Lfc», PBS£ffi 
t>T7"U- p£»JEtfMCife8>Lfco C<D7°U- h 2 0 0 Ofi©N I H/ 
3 T 3»IS££fr 2«lG>DMEMigtt!£iO;tT 3 7 °C\ 2 B#P D t W 
-•> 3 > Lfc& N ^f+3e«BJiaii-r/7 >7-- > 3 XCcfcoTs ifc^U- p 

*DMEM, — ^*»ltO. 7 5mg/ul©G 4 1 8££trDMEM 
iifci:37ttlOBF^iU tbSt Lt^ n^--ifc££fc;tfcc G4 1 
8 *^4ttl^ift-C»^nfc3D--tttcSt-rSG 4 1 8Btt3 d--» 

g|4C^$tl-5«fc9tw. C- 2 7 4 tH-27 1 <DWL&*k (^Wfcl : 
1 0 ) ^mmitbtz^U- r*ffll^*^H«4H- 2 7 1 ©*£B£fl:L 

IfcL^U- r TttatG^#AttJ!.£*ltf*^rt:o 
(4) C277-CS l^SH^itfc^A 
M^&SIS&^W-f LTC277-C S 1 Ctli U ho 

D^Y;vxi:^t^Mt Ltli^'J 'J ^ > [ (Lys) iu * U -L 
-U s>>JUt7K*®et£* 5 75-1 075, %}Jtm.mi±m . fccktfH 

- 2 7 1©2«*8H^ *fclffliactt*5ilBHaT**TF - l«Bia (AT 
CC CRL-20 03) ^ffll^o tfx nmffl2- (9) iri2*lt©:£ 
&{C&1^ WTCftMtru- ^©S^t^fT^/io 3 3pmol/cm 
2 (1. 1 x/g/cm 2 ) ©C 277- C S 1 „ 1 3 3 pmol/cm 2 ( 1 0 u g/cm 2 ) 
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'J 'J i> > N 3 3pmol/cm 2 CDC277- CS lil 3 3 pmol/cnrGD * >J 
U V>t<!>m&1to^ 3 3 3pmol/cm 2 ( 1 0 jUg/cm 2 ) ©H-27K 3 
3pmol/cni 2 ^C277- C S 1 t 3 3 3 pmol /cm 2 ?) H - 2 7 1 <t©Zf§£i#k 
fc ctO'3 3pmol/cro 2 (2. l^g/cm 2 ) OCH-29 6c Z.ti V 
- h^tl-etli: 1 x 1 0 4 cfu/©TKNE 0*? 4 /IX, 1 x 1 0 4 ii©T 
F - 1 M^irfrR PM I 1 6 4 0^ C5ng/ml GM-CFS h 
d r- y 9t±m) , 5 O^fe/ml ^^--> U 5 0 #g/mlx h U/Fv 
-<->>£^*>©] ^»D^T3 7°CT2 4B#f?JK >*^—> 3 >Lfc„ 

ftt>&&t>-&tz 0 ^ftfefflflSBiSifcCD? ^©l/5^CH - 2 9 6 
^a^bL/iT/l/- h 2mz&LX2 4BfF B E H h LfcSU igite 

*—#li±K©*«U i/:^?-^liHISO. 7 5mg/ml£>G 4 1 8£ 
#t;±ieol$ifec5S^LT3 7°CT8 Bffi&mL, Ih^iLtz? u 
&z-tz 0 G4 1 8©^??ETs ##£T»CiiiSOfc3n — -»«fc*}G4 1 8 

tt*IiLT*'J'ii?>^ffli^#^ (b) liH-2 7 
T** 0 £ C277- CSl^^ 'J U ^ > x * 

H-2 7 1 itffltSltcJ:^ l£?iA55!)$li:n^0 1/ ho^-f 



WO 97/18318 



PCT/JP96/03254 



ffltSfcfec, x, u x D^-;xf Tvu^f-a- >- S - h7>x7i7- 
■t'iOtt^* V ^-/f- K<k L^:Ka»(*# 'J ^"/f- h\ GST-Epo^=@ 
IS! L/Co E?im©E?iJS^3 4i:GST-Epo©7; y $?E?'J£^-f 0 
s£U5i]^2 3 3#§~3 9 8#S©7 ~ y^E^iJ*^ 'J 7. o 

*-T. G ST-E p o£2§3i$-ti-&/ca6©:/^x i K*EiTJl^-r»ft 

?*±£g) ^Hitl> EPR1 (E?iJ£©E?i]#-3- 

3 5> 36i:^n^'ti77^v-EPFK E P R 1 ©lggB£?«J£^-f ) 

7^7-EPF2, EPR2 (E?iJlOE?iJS^3 7> 3 8i:^ti^'ti^ 
7-f7-EPF2, EPR2®«IE^t) rffl^TMP CRrff-p 
fc„ C©Si6tt«J:0Jt(lDNA»rK-«'lHHRL^ :tlrE coRU Bam 
HI (iticflMi) TiSftLfcSU 7^n-77-";i/TOMno 
Ti U xn^xf >^3- KT 5 5 2 Obp©DNA^T^^lEl 
iRL/Co ?#^>tl/z8lTn-^E c o R I C^?Iag*±SS!) . BamHIfMl 
hX^-pTV118N (SSitM) tfi^lt^^y- 
>3>£<t-^c&, tviIJM10 9i:fAl/: o »S>ttfc5&KIESl{*«fc 
0±ie©DNA»rK-^#tr-/5x= K U 

tl/:7-5X; FpEPO^EcoRK Sal I (MfcttS) T"#Ht L 
T#n-*Y;um»fctfr£?ToT#*jO. 5kp©DN ABfrfr^HHXU 
fc„ C©Hftfi-£E coRK Sal I T-ftHtL^y^xi K^^-pG 
EX5X-3 (7r^->7tii!!) ct*fS&LT^>f 3 >&rr^tz&, 

±mm j mi o 9k#al/co ?i^n^^sti£»(*«k o±ie©DNAWrn- 
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n^^^7s ^ KpGSTEP0i^Lt o i^^x = Ki:ii^^ 
3fcc7>? )19 =f-ir >- S - h "5 >Z7 ^ CD C5^4Sg|!^-CJi 'J7of,x 

^>©T * y $HEWffA£*i/iii!&tf 'JW r\ G ST-E p 0*0 
-K£*lT(o£ 0 KpGSTEPO±OGST-EPO^D-F 
■*"*«E*E9iJ*E9»J«©EyiJ#-^3 9 IC^-To 

# U KGST-E p ott&T»::^J»fttCJ:->TSIS®!Lfco 1 0 

0/zg/mi£>y >t°->U >*^t;5il©LB*l|fe«-7*HHiUs *n*'tt 
i:±E©^7 7; KpG STE POT^ini*$*irt:*:M J M 109> 
Escherichia coli JM1 0 9/pGSTEPO IT 3 7 °CT 1 Hfc 

igSL^o r*(Z N (5H$©i$iffi5 0 0 rallfo^ Atlfc 2 U -y h;l/§Z^7 5 

LfZo J£«BBiSJ:{) 3. 5 B#ra»C»«JK lnMi^:*.!: «5 {= I PTG£- 

&=k Offi&^SiRU Zti^lmM PMSFfci^liM EDTA^ti? 
10 0il©PBSi:BjRb x atSffll*firoTB{**8^ L/:o »«»ft 
fcttl9«*lIlBM PMSF, InM EDTAfei:C/2%0 T ri ton X- 1 
0 0 ml© P B S ?k±<c3 O&NltMi Lrt:»JC*ifr# 

U#T*fc») -C£iBLfc&, PBSf¥ML/:^^ft>-t7 7 p 
-X4B^7A (7 r ;i/T>T*t^s 3 ml) CT^^Lto *7i»^P 
BSf'W, lOmM ^;^ft>^t^5 0mM h'Jx-HCK p 
H 8. O&m^Tfetii&iT itZo itti^^SD S 'J 7 7 'J s Ky 

x:n^PBsi:Jt Lxmm Ltz 0 mmikoum^ pes x-w-mit Ltz u 
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V-XQt^A (7 r J\s-? >T*±m. 6ml) |;7^7^L, tl^l*£PB 
ST7#7f>f&, 0~0. 6M NaC I IS^lE^^P B S i: j; O^lti^ 
ff^: 0 ±izmffil~yji<? >Zats5 OmM h'JX-HC U pH8. 

o ^m^xmth^n^tzo ft^m^A. 475©* >j ^-7°^ v^^tsm^^ 

m#>, :tl^t> h U a > 1 0 (T; 3 >*fc»!) £ffll^cPg^i§K=k-? 
Tift 5 0 iti l*-e»* U $^{:^;l/h77'J-C3GVSTRL ( i "J 

T^-7->Ttt«!x PBSICTW) ^ffll^^/U^i©? w 

n^GST-Ep otf'j^T'?- Kj&«iLTJiiRoil«i:Sffll/fco 

g st-e p omm<pizitm? w^cd^50%ogst-ep o*<^£ 
(6) X. y XD^xf > nr^^-n^aBga^oite^^A 

F-l. fcctCfi'JXDt'xf >CDL/-t^^-^MU^HL-6 0 (A 
TCC CCL-240) ©2!I©*ffiJi££Jl^TII^:fCo tt*>\ i')xn 
#xf>i UTIUEOi'i Xo*xf^» y ^7°f- K (GST- 
E p o) £ x £*: N U h W( Jl<XKm&-fZWR± LT# 'J 'J 
tt^'tlffiffl L/c D HS6#iJ2- (9) tiSe«©^^«w^oT3 4pmol 

/cm 2 (l. 5/ig/cm 2 ) ffl^OGST-Epo> 1 3 3 pmol/cm 2 ( 1 0 
A£g/cm 2 ) ©tf 'J <J >' 3 4 pmol/cm 2 © G S T-Epoil33p 

raol/cm 2 ©tf 'J 'J •^><h©Zl^^©^n ; c'tL^ffll^T7"U- h^.©@^lt 
^fT-o/c 0 ^*l£><D7°L/- K^tL^'nc 1 x 1 0 4 cfu/©TKNEOO^ 
is&Ul x 1 0 4 «©IM*£ir***tll*iD*-"t 3 7°CT2 4 i#HK 
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>*^- •> 3 > Ltz 0 tilsigti&t LTiis TF— 1 i:oi^TliR PM I 
1 6 4 Omm (5ng/ral GM-CFS, 5 0*&/ml > *) > x 5 0 
//g/mlX h 1/7 8 FtY ->>^iiDL/: fcO) . H L - 6 0 IZ it R P M I 
%W (->y X^ftSSk 10% FCS, 5 0^{&/ml 'J 5 0 

^-li^o h cfc 9^£ft/c!fflJ&!l?g&CD9 l/5o'o^CH- 

igittS— ;£l;±±ie©igitS. ?-mmmm0. 7 5mg/ml©G4 1 

8^^^±ie©igl{fe(Z^LT 3 7°CT8 BPaligSU SHIlt^D^- 
&£3t*;L/ro G4 1 8©#3E1\ ##^T{ltB^L^3n^-tfcci:*9G4 
1 8W&3n^-©ft3ti?i (itfc^AMO Zm&VtZo 

AZbm&Jctiz'nTF-fo Ei6 (a) tc^ Lf:T f - imj&om&. # 'J 'J 

T^S*^ GST-Ep o^^^ii&KteClftJ;^ t^t>ite : F^A 
^W^ti/io — yj. El 6 (b) CfxU/;HL-6 0$ffl8ST(i> GST 

TF-liHBSa^oiie^A^^^fTo/io H»IJ2- (9) i:£i(Dt 
S«oT3 3 3pmol/cm 2 (2 0 jug/cro 2 ) OH 2 - 5 4 7> 3 4 pmol 
/cm 2 (1. 5//g/cm 2 ) ti^OGST-Epo, J: !>* 3 4 pmol/cm 2 © 
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GST-Epo£33 3pmol/cm 2 (2 0 ug/cm 2 ) OH2 - 5 4 7 i© 
M^^O^ti^ftl^m^^xy \y- h^&Mfeit&rr ->tz a IhJB^JC BSA^ 

mi&itLtz-fis- h&i&m istzitfmnmbn^tzo mi iz-mztitzm^z 
^t 0 m*p. mm-fi;- hizmfeitztitzmt&mn. mmtm^m 
Knm^^ti^n^-t 0 miz7rs$tiz>±oizH2 -54 izmm Ltzms 

CtGST-Ep 0 ©ifcsi:j;,TTF- 1 M^©itfcT#A#j^fS] 

(7) m^mm^M^m^m^tLtz\z-x^m^fzm&^mA 

-X (i life^S 1 . 1 4 ynO* 'J x^uy t"-X 'J t'-X tf'Jx 
^DX7i7, # U -y--f i £fflW; c ±lSt"-XO 

PBSM 2ml^]!3DX.-C4 0 C-C— Mttt, BSAfci^PBS^ 
iO*.T4ml<Dl%BS A/PB SliSiiltc C OUAtt «k 0 
twefc -sTlelJR Lfi f— X^rUSt 5ml© 1%BSA/PBS ClSl. 
T 1 B#p»g LT* 'J KHTE<k fc* -X©»»tt s &»fco # »J 

KMiLTIilOOjtig/ml C-2 7 4. 1 0 0 /zg/nl H-2 7 1> 
lOOjug/ml CH-2 7 1. 1 0 0tfg/il CH-2 9 6, fc^^'lO 
Ojug/il H- 2 7 1 £ 1 0 yt/g/ml C-2 7 4©S^ffll\ 
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J: 0E|JR U 2 0 0 0f@©T F - 1 *EBJ§£, 10 0 OcfucDTK 

NEO^-f JiX±mmtt tll3 7°CT-Bfci£#L/c 0 *ffi0S£[E]JR U 0 
3% Bacto Agar (-r w 7 3^) ^ttR PM I igtffi [1 OMFCS, 
SngXinl GM-CFS (^ho ^y^fctSg) x SO^fi/ml ^- x 'J 

0. 5% Bacto Agar£^fr±I£©RPM I ^T^MLtz 3 5 mm 
h±f::£W; 0 tt:fc>\ igiffiteO. 7 5mg/ml G 4 1 8 ^£/«£ 
(^k©£>2iI9£&ffl L/ro CO^, 3 7°CT1 4 BR3 

* >*^--> 3 >Ltzik, G4 1 8©?f£T\ i^ffiTi:tiiIL/:3D 
--£ff&U G4 1 8»tt^a^-©t±i^^ (ifife^A^) £SE& 

S&ltMfcTm AnrnZ^tl^tiTFlTo H-27UC-2 7 4 
®JE.itLtz\z-X£i&m Ltzm&izte, H-2 7 i o^@^t$ntt 

5CH-271^CH-2 9 6 a<-fctt*'tt@x£<l: £ n*: fcf- X£ffl t 
«fc#J 4 

(1) FGF. C-FGF-A^l^l£?*A 
FGF h > • -r >r >&£!!) , *?J;U r EyiJ3E©E9»JS-^4 

T^^n-s^ u^y^ k (c-fgf - a) ouf D^^^xi^cstt 

£&#£N I H/3 T 3iJS3 d^-M7 y CJ; ti^/: 0 +t£ 
nmm2- (9) tiSe«©:£f£CJ:9 132pmo l/cm ! (2. 
25/ig/cm 2 ) OFGF, *i«fctfl33pmo 1 / c m 2 (6. 3 /z g 
/cm 2 ) ©C-FGF • AO^ti^fflUta^ib^f^^yu- K 
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ft cfc O' B S A £H*<t L fcttJR:/ u - hffl * ti^ti t= 1 0 0 0 cf u© P M 
5 n e o *? 4 2 ml© -5 4 **±KlHL£ta%.X 3 7°C. 3 0#R8 

U/Co 1©7°U- H:2 0 0 0i®N 1 H/3T3«^2ml©DM 
EM%MZ1)Q7LT3 1V, 2 4 n#RSH > = > ^ *©«0. 7 

5 rag /n.lOG4 1 8*^tf«iR«ift+-Cl OBNUtW**. -fcftl-tt^T 

3B--#aSL**ofc©l=ttU FGF, fci^C-FGF ■ A*B 
ttfc e :©ISSJ:0FGF, C-FGF • A^^n^^g^ 
tfttttia ft*: C - F G F • A ttMrMAfcfc^T F G F J: *) ftn^tt* 
(2) yu- K©itMfflltC-FGF • A«Ki:jie^*A 
I«©M©C-FGF • At'i^trlTo/:^^- hTOlfi?IA 

5 2 lpmol/cm 2 (0. 0 2 4 7 // g/cm 2 ) - 5 . 2 1 pmol/cm 2 ( 0 . 2 
4 7 //g/cra 2 ) OC-FGF • A^ffl^tiM^fr^^t/- K fccfc 

Mlli-r*>^-> a >«CJ:^T. * fc* U- MC rt* r *) ? 
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•^^0. 7 5mg/ml<DG 4 1 8^^^DMEMii t>i;3 7°CT1 0 B fa\ 
J *Sl/:ii ihmLtzzi n^-&£#*. s G 4 3 8 #1 vt&tffiT'fS £ 

ffl^n/:C-FGF • AOiS, iMfiigs^ A^£^n^n^-f 0 

•^n. y hLtZo Ml 0lZ7jk£tiZ£olZ^ mi£it iMttC-FGF • 

A©»fltft??WlCjte?*AS»JpO±#*<M^*lfco 
(3) HL-6 OaHHa^OiUc^A 
Sa8*IBJI&T<&5HL- 6 08BI& (ATCC CCL-24 0) ^©Uh 

ti^iC^otsl^fCc -m£t)*. N 10 0 pmol/cm 2 © C — F G F ♦ A (4 
. 8yg/cn 2 ) , fciO'C-FGF-CSl (5. 1 u g/cm 2 ) t^T 
^WJ2- (9) ^I£*©^&T@^^^YT-o/;y U- K 
%Mfe4tLtzttm7 Is- hO-Ztl-ZtllZ 1 x 1 0 4 cfu/©TKNEO^ 

2 0 0 0I1OHL- 6 0$fflS£££ir2nil©R PM I igite (10% 
F C S. 5 0#{4/bi1©^^-> 'J >*Jct^'5 0 ^g/ml©7 hb^hv^ 
•>>«0ltffiffl) ^T3 7°CT2 4B#p B ^ >*^--> 3 > L/Co 

fc^U- tiZttmLtzMffi.ttt°^-y^j >7lZ&r>T*tl?tl&mL, Z. 

ti^>^^t>^tz 0 m t>titzm%&mffim<D i i/2^ch-2 9 6 
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7 5mg/ml<DG 4 1 8 & £ts±fc(D R PM I i&HfeK^Jf! U 3 7°CT 1 2 
£>*ifcG 4 1 8 1 1 i:^to BI4>x h d 

mil i:i^tiSi9i:> B S AS^^k-zu- h irJtte Lt c - F G F • 
AfcckO'C-FGF-CSl £B^tL/c7U- hTliG 4 1 8itt^o 
--»^U<±#UT*>»3x cn^©^'J^7°^ K^HL-6 OffiB^ 

(4) w x^-mm^com^T-mA 

nMm%&^CDl< hD^^;l/Xi^i:5tt5FGF, C-FGF • A&J: 
I/C-FGF-C S 1 ©$*3l£if§-~<£^#K KiTi:^tH8^^fco 

6~8ilft$©v}x (C3H/HeJ) (C 1 5 0 mg/Kg© 5 - 7 fr* u 
i??i/Jl (5-FU, TAbxntti) ^lErt^U, *©2B*IC* 

,sjsi? i. 0875 g/mU 7 7^-7->7ttS!!) ^c^EJEii 

&#*tiw{ft L . fiffi*i*«*llll&ai#fc«»! lt:n*7-) £ L 

(Luskey) ^©^j* (Blood. £80^ IS396 
~402H. 1992*£) Kffcl^ b h o ^ yUxE^Bn^^M^i^^fT^^o 
•ttit>*>* 2 0% FCS, 10 0^&/ml t h^>^-o^*> 

- 6 (rh I L - 6. 7Ay x >*±3S!D s 1 0 Ong/ml *&&x.-*"7 Xttftl 
SaS^ (rmSCF. TAyx^SS) > 5 0 ml©^ — i> 'J >fc<tl>' 

5 0 /zg/ml©X h L/7° h?^ y>*^t5fl-MEM 
c^K 1x10 6 cells/ml©$Hl/l££lg-C±ie©-^ *-tMJfe£^0 L> 5 
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Ummi - (9) i:St©^Si:^ot2 3 6 yfflol/cm ! ( 4 x/g/'cm 2 ) 
OFGF, 16 9pmol/cni 2 (8 ^g/cm 2 ) co C - F G F • A. £>£C^ 
15 9 //mol/cm 2 (8 //g/cm 2 ) ©C-FGF-CS 1 (^Tlg^-fb^- 
n^/c7°u-K fc^CKB S A@£tt;7u- b (^Bs-^b-^) (:lx i 
0 6 ®©¥«iJztirL/c*fflJi£i: 1 x 1 0 4 cfu©PM5 neoO-f^i^t 
fr±!£©^«iJ$[Kffl(,^ft/-,:i£t-tfi 2ml^^DLT3 7°ClM 
- h L^o 2B#p B 1^{:[5|acD^-r ^x£-^tr|e]*£<73i§iti2 (2ml) 
^u-h(CiiSDL, $ bi:2 2B#f E fH >^a;- h£^i}/- 0 ^>*^ 

*L/c$itS{iSBiapgt^ij?g ( C D B > »t^$/a^O, ^rnttasi) 
LT^n^tl&HU Ctl^^r^t>ii-T(5l^ST^T2[2l^^L/i^. 
Sffl^^ft^L/Co S^U^MCtH P P- C F C (High Proliferative 
Potential-Colony Forming Cells, ^ n — -JMiiM) 7 -y -fe 

HPP-CFC77t^li7'77 KU- (Bradley) ^£>^& (Aust. J. 
Exp. Biol. Med. Sci. . 1^44^ HI287~293H> 1966^) Cft-^TfTo 
fz 0 Alltel %/0. 6 6%M$*:^igitt£-{5gffl Us **iiiJg 1 . 5mg 
/ mlco G 4 1 8£^ir*>©> £ m ©<D 2 il 9 W; 0 1 ^ 
-^^^/-c^ti l x i O'mcomt&MM&mnL. 10% C04> 3 7°C 

n--£©j3£SSMtTtl2£U HPP-CFCi*Oil^3D^- (g 
0. 5mmJ^±) £-ft&UTG4 1 8itt3n--©» (it£^a£A#7 
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E) 1 2 $ ft £ «fc ■? *f ps i l T{£#j L tz B S A "7° u - h T- 
tlTt^So ttz. itfc^ASWiFGF, C-FGF-A, C-FGF 

- c s i G>mizm< ^oite^ «bis^©m^s&*i#o7 ^Dt^f 

(5) 7°b- K01)£{fci:ffiffl l/:C 2 7 7-C o 1 VaKtfcfc^ 

m* omt&CDC 2 7 7 - C o 1 V^ffll>T@S-fk^-iT^/c^U- FT© 
»e^*A»^©Jt|g*K(T*w^"r»ftC«t Ofifofco 0. Ipmol/an 2 
(0. 1 ug/cm 2 ) —41 6pmol/cm 2 (2 0 jug/cm 2 ) ©C 2 7 7 - C 

o i v&m<,K nmm2- (9) cneii6©:£&j::j:.?-c:/u- h^©@^ 

\t^n-otz 0 Cft^>07°U— h©-€-ft-^'ft(l 10 0 OcfuOPMS n e o 
^;Wx££i;2nd©^;ux±m&£;ta;tT3 7°C\ 3 0ftm-?i"( > 
**.s<-is 3 >Ltz'&, PB S4rfflC N T'7°U — h •3rJ$tJ£&*J J:i#fci^ U/Co C 
©:/U- M:2 0 0 0iONI H/3 T 32IBI!££#£; 2ml©DMEM^t& 
»T3 7°C, 2 4B#r H l H >*^--> 3 >L*:8U ^Wfijaiif^ 

7 5mg/'mlcDG 4 1 8 ^t^DM E M£ftl;LT 3 7°CT1 0 Bf B ^ll % 
H3IL/:anz-M^ 0 G41 8 ZSttZi^Wzmbtlfzo a — 
-Wt5G4 1 8Wtt3a--a©«^*«e : ?3IAJ»H5<i: U *© 
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EI] 3i:*$n^J:9i:C 2 7 7 - C o 1 V£H£{t Lfc^u- 
<^fc*£. H^tlifigffl L/:C 2 7 7 -Co 1 V6D»JS«c??WlCiie^ai 
A#?W±#U^ 0 

(6) * U »J x>^ffilN/ciie^#A 
* 'J U x> [ (L y s ) n ] t U h o 4 )V7, £ ©*££££(T {I^fSI 
fp K J: «9 IS^/c 0 'J y y > £ L T li * U - L - U >*{t7K^®±I 
i^* 5 75- 1 0 75. fD^^itfi!) £&fflL/- 0 1 3 3pmol/cm 2 

(1 O/zg/cm 2 ) ©PB SStti:Ufc#y V i*>*ffll^ HflEflJ 2 - (9) 

CKB S A ZmiZit LtzW&7 Is- \*CD*tl-etllZ-z>(,^TnmM4 - (2) 
fcftttfr-jfcOJ;:** U #y U y >«rBSE{kLfc^l/- hT-<2G 4 1 8B 
H»iJ5 

(i) # y ^7?- y(DW.&&zm^tzj&Bi : ?mA 

h±tiH*Uttl^J»T«fflUx H«S#J2- (9) HE*0^ 

ST'* £^ bi6B S A^HSfb LT*>l^7t:/U- hi: 1 0 0 OpfutD PM 
5neoO-f;l/X, 200 0i@©N I H/3T 3$fflSS^ *> J;!>***iigJg 0 . 
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6 3nmol/mlCD§* U ^-/f- K (H-27K CH-27K H 2 - 5 4 
7. CH 2 - 8 2 6) *^t:2ml©DMEM^H6 J &»DX.T 3 7 °C\ 2 4 &3 
R3-T >^^^- h UfcSU 2l^*aite(i7 r *>-r---> 3 >i:J:ot, 

MiS^2^Ut-^DMEM, i^^lSO. 7 5 mg/ml 
©G41 8^trDMEMiit»i:3 7°CT1 0 Bfig*S« L, liiSLfca 
/c 0 G 4 1 8*^*^^*«JT?»«=»n/:=3 D--»t=wr 
£G4 1 8Wt£3D^-&©iiJ££iI£^A^£U ^©S3I£[2]1 

To 

HI 5i:^$ti5ct9C, H 2 - 5 4 7 ^fcTT'Ofcfc^ASWiC 
H-2 7 l^TiZit-<r^L<m< , i/:CH2-8 2 6T'feCH-2 

7 1 iiHj^^^^ji^n^oite^A^^^n/co 

S&KIftWttfcftfclTofco #'JWKtL/TCH-2 7L CH- 
296s H2-54 7£fi6ffl L> -tn-ftl^U- h 0. 12 6nmol 

(I*«t0. 0 6 3nmol/iDl) . 1. 2 6 nmol 0 . 6 3 nmol/ml) 

©2ii'9CD*T•ffic^7 , •cffe{i±I£<i:|5l^(:f#^L/c 0 El 6 KfSfcftfclS* 
£^-r o H*h iiil^fflL/:lifttli^©i^ IS Hi liafc^fcAJtt 

mi 6{C^^ti^J:9{lH 2 - 5 4 7 £fflWci§&K(;i, fflWc2i§«9 
©tfU^-Tf- 71s CH - 2 9 6 icit^TW^ 

iwW^itfi^iiA^sp^W^nfco 

(2) H 2 S- 5 7 3£ffiW;-7^x#1MJia~*©ia£^*A 
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■wmmm^o u h □ >r ;t/xg^i:^t5H 2 s - 5 7 3 ©^m^tn^ 

I'ioto «*»\ U hn-^^^xl^oyp- S-5 7 3 [1 

6 Opmol/cur (1 0 #g/cm 2 ) J %mi&t Ltz h OCDffe, CH - 2 9 6 
[1 3 2pmol/cm 2 (8. 3jug/cm 2 ) ] £-@^tL/c&£>. fciDWS 

i LTBSA^tLtfeO^l^o HPP-CFC77-b-fi:«J:»3 

iHc^A^^-To 

ItG 4 1 8itt©liSfi3oi-©iliSttI^nJS:i>o CH - 2 9 6@5£ 
*fc7U- HTttJftS 0%OitfE^A^^t>tLTl>-5*^ H2 S-5 

7 31^1/- h^ffli^cliiirKtecti^ 0 fcii^T'G 4 1 8Wtt 

nmm 6 

(1) #@£©^H£^H£fflWcit£^gA 

^Jfe#J2- (9) Kffi«©#SK<fc(3*£frl;J6B S A£@^ft;L 
TfciN/-7°U- Mi l 0 OcfuCDPMS n e o ^ 2 0 0 OMON 

I H/3T3*ffllfe. fci^SEIl 0. 4 0. 2 5 0 ^g/ml (**ve*i 
0. 158. 0. 632. 3. 95 0 nmol /ml K <DCH-296£ 
^t;2ml©DMEMi£itij;£:ftn;LT 2 4"#RS'f >*3.^--> 3 y L/c&. # 
ttmmmiTi] >-r-> 3 >f:J;-oT. */z7°U- Mcft»L^lfflja(dt h 
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2 4WB'f> + a'<-hU/:8[, *«!*t^«flC0. 7 5 mg/mlOG 4 1 8 
mDMEMi:SS»LT$t»i:i0BP^tLfc o MiLTC 
H-2 9 6^^L/<C^t>0^ 2pmol/cm 2 (2//g/cm 2 ) N 1 

2 7pmol/cm 2 (8^g/cm 2 ) OCR- 2 9 6 ^1^kLfc^l/- 
l > T C tl II ^ f ;U X ± fit ft £ IE ||g £ ?jd * *> © iz o ^ T ±S5 ISItt K JRf^ L 



SI 



7°U- h 


CH-296 


G418' 3 a^-£fc 


BSA 




5 


BSA 


10^g/Bl 


41 


BSA 


40 ,u g/ml 


66 


BSA 


250^g/ral 


92 


CH-296(32pmol/cn! 2 ) 




55 


CH-296(127pmol/cni 2 ) 




47 



SI IZTTsZtlZJiilzfemiplzmM. S^l/X. CH-2 9 6^*i?t 
*«£K:i*CH- 2 9 6 2lM?£T Kit -^TG 4 1 8Wtt=> a — 
UliSDL/io tottliCH-2 9 6*lSftL//:ru- h^ffli^ 

h«-«fe*LT^-r;U^jiE5fe||ttCffl^/rJ«^{r(i s ±IE©CH-2 9 
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6 £gstt] Lui^m&tmm&cDG a i 8itt^D- - l tittle t 

frt>s B S AHSftru- HciiCH- 2 9 6 a<*i£ Ltti*:: <t*<*>^5 0 

-Clitec ^ti-5o 

(2) #HJ£©«ffetttoJf*fflofca£?*A 

^*>. ^»J2- (9) CIE*©^ffitc«kO*^^b26B S A*H*fkL 
Tfe^fz^U-hCl 0 0 0cfu©PM5 neo^-f/ux, 2000®© 
N I H/3 T 3 ftBJJcik fci^Igl. 6 Tnmol/mlCDC - F G F • A. 
C o 1 Y\ C2 7 7-Co 1 V Z-£ti*'tig;ts 2«il©DMEM^i*M 
T3 7°Cs 2 4B#H-T >*^-x 3 >U7t&. #tt«8HII&ti'r27 

tMliSiS^lT-MDMEM, fe?-MI!zlS0. 7 5 nig/ 
ml©G4 1 8^t^DMEMiifci:3 7°CT1 OBFb^SU tb^Lfc 
3 0^-&£&*fc 0 G4 1 8 £ t ^*«!"C» h tltz =J n --Wzti 

-f£G4 1 Sitter a--&©»j££it£T;gA^£ U -£©MJH£i2I 
18(i7n;-r 0 Hlfili^ffl L/c^^tt^H, *S£$!&liiI£^3£A#/^£ 
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(3) im>£<Di&&&wn£m^tzmmmM^<D&fc?mA 

IZ£ <0 3 3 3pmol/cm 2 ( 1 0 //g/cm 2 ) OH-271 £[§3Ht L^7° U 
- K tectO'B S A^@^^L/37°U- h©^ft^*ur 1 x 1 0 4 cfu/O 
TKNEO^Y/^, 1 x 1 0 4 ii©TF- 1 Mf&ZSts 2 ml© R P M I 
1 6 4 Oigttfi [5ng/ml GM-C F S. 5 0#&/ral ^--> U >\ 5 0 

L^7°U- h(C(i^-^J^5 0 //g/ml ( 1 . 6 7nmol/ml) OH-271 
*?ja^T3 7°CT 2 4B#r B ^ >*^--> 3 > Ltz 0 4 >^<--> 3 > 

^/:«ISSO^Cl/5^CH-2 9 6 ZmfeitLtz? U - 
h 2t5ci3LT2 4B#Pb e H >*^- h LfcflU i£it&£— :£{i_kiecDi£ttik 
Ztzki—yummmO. 7 5mg/il©G4 1 8 £^rtr±l£cDi£*t&(::3$& 
L/T3 7°CT8BF B , 1i&«U iii5E L/i 3 n --m&%L?Ltz 0 G4 1 

mi 9i:*$n5J:o IC, #@5£©H-2 7 1 ^^ffl L/cil&KU H - 
TF- llffi^Oigfe^AJlH- 2 7 1 £{£ffl-rS!£KI;U sM^cW 

(4) * U^^f- Ktl.kS U hn^-T;uxS^{J£itO^«|£Dft?B^ 
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/cB S Ag^yu- M: 1 0 0 0I©NI H/3 T 3 il«£^<t;2 ml© 
D M E M^rSnx.^ 3 7°CT2 4 B^iW £-t±7t 0 C ©:/ b- h £ t) Jgtfc£ 
<t*l^"tl2ml© 1 . 6 7nmol/mI©H- 2 71s CH-27K C 
— F G F • AfcctO'^t.BS i: LT PBS •srflOX.T 3 7 °C\ 2. 5 Bt/UH ^ 
^- h L/c^. 2 5mM^^X (HEPES) Z^V" > ? XW&m%m 
m (HB S S. G i b c ofet^) T*?U- r*ft*L*: 0 ^inoo Ocf 
u©PM5 n e o 0 ;U*££ir2 ml©'} >\sX±m&%:7° U- HlftDX 
T37°C. 3 0^l-f> + a^-hL/:^ P B S T7° U- h L/c Q 
C©^L/- Hl2ml©DMEM^tra^.T 3 7°C. 2 4 B#p B ^ H 
U/c&tllEttfflfflflSteT^ >ir-^ 3 ^/rT'U- Hltt*L 

i>O~JjZmmm0. 7 5n)g/nil©G4 1 SZ^tsVMEUtt t>i:3 7 

°ct i 0Bfyiis*u dimL/c3D^-ij[^^^^ 0 G4 i s^^ns:^ 

n/Co C©c<!:liSBiteK#U^y^ F^M&U $ K*fflj&±GDtf u 
©±#i^j£l£C <t£^i£LTl^o 
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$ h>iZ, j&arr*# U O. 2 9nmol/oil©C-FGF • A n 

fc^CfO. 7 9nmol/ml©C H- 2 9 6 KM U ±E.W\m<V3ZmZrt ^ 

itfc 1 ? $A%¥^^to El 2 1 $tlS«t?i:C-FGF • A. *>«tO* 
CH- 2 9 6%i£1nLtzm&iz&&fc?mA®mo±Wi)<W,h>tiTtst), 
C-FGF • AiZH^T±sZ<Di£&-t>mm$tlZt±hlz^ CH-296 

( 1 ) «!fett«JJI*HJ£*t Ltz b"-X£ffiWcit£ : ?3£A 

21. 1 4 # m©# 'J Xf- U > t'-X ( 'J £ - X # U Xf U > i ? 
DX^iT N # u f^x>7tti) *ffl^/: c ±Et-X©2. 5% USD 
&2 0 tflir^ y-;l/8 0juK fc«tCf4 0 //g/ml© C H - 2 9 6*§?& 
2ml^iD^.T 4°CT— UfcSK BSAfei^PB S £flD;LT 4 ml© 
1 %B SA/PBSiS«i:U/:o C©«K»^«fc 0 «fc TtHliR 

L/c f "-XfcUtt 5 ml© 1 % B S K/ P B S HffiA I, lit 1 B$Rfl»K 
UTCH - 2 9 61Sftt*-X©BI«*»fc. UCH-2 
9 6S«©^*)i:2«BS A£{£ffl LT@SE*t«tt£fTo;fc t"-X*>|5] 
tfKML/Co 

±15© t*-X.«»tt©? 1/101(0. 5 ml) % t <9 . Z. tl£ Oil 
'C^WEKJ; oT f-X^-lHliR Ltz'&, ztiizl 0 0 0cfu©PM5 n e o 
^yux££i;DMEM£tJD;LT 3 7°C\ 3 0 #IBH >*^- h L/c c 
b-X£ 1 %B S A/PB ST2Islj!Jfe**s 2ilODMEMi:fi«LT 1 
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Yizft U 3xl0 5 ®£>N I H/3 T 3 *Bl&££fr 1 b1<© D 
MEM^M, COH>^a^-?-^ 3 7^2 4^1^ 
- h L/Co ^©f£. J$i*l»*S0. 7 5mg/mlCDG 4 18 ^ttDME 

m2 Izirs&tiZ J; -5 C C H - 2 9 6 SrE^fl: Ljt f - X£ttffl Lfc«£ 
KI32 6 4fI<DG 4 1 8W#3a--A<ai31 L/;CDiz*f U WflSi LTffl 

CDC tttCH-2 9 6*t'-X±JCH^t L^«^-et>y U- 



^2 









0 


CH-296@^>ft 


2 6 4 



MSW2- (9) tcie^cD^&tcft^TB S A£@5£4t L/r7°b- K 
-ti<z^J|^|7- (1) J=K«®:£j*TWSLfcCH-2 9 6B£ttt'- 
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XOr> *> 1 / 1 OM^^tJU [stz&WZti^'tUZ 1 x l 0 6 m<DfmMM 
Ltinmm&t lxl 0 4 cfu©PM5 n e o 7 ^ £ % §; ts±tZO f ffi 
mmzm^z>fttzi&M 2ml£i£JJDLT3 7°CT^ >*^- h Ltz 0 2 

mffl&izmmo^j ^^^avrnvk^wz C2mi) ^mtziz^u- hizm 

«SSft?MSi^ (CDB. rffiffllt^n 

l/co umLtzmmimmmA- (4) tiseis^&K&^HPP-cF 

(1) H-27 K fci:C>'CH-271 %ffll^*e?*A 
H - 2 7 1 O 1/ h a >f ;l/X«fti:5*t 5 Ki*. H-271. te&Zf 
V Y a *> -4 )\s X&ZkfDIB.M&Tfl-? Z t&tia £*iTO & CH- 2 7 1 

Is- hS-fftJgfttC&^U ZZiZ&ft-tZVJ ;l/X<DS^N IH/3T3 

27 1 [6 7pmol/an 2 (2/ig/cm 2 ) ~ 3 3 3 praol/cm 2 (10//g/cm 2 ) 
] , teitfCH-2 7 1 C6 7pmol/cm 2 ( 4 /tzg/cm 2 ) ~ 3 3 3pmol/c 
m 2 (2 0//g/cm 2 ) ] *ffll*TH?E*l:i»tt *fT^> ^ ^- b ©*ft*'ftK 
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1 0 0 0cfu©PM5 n e o 7 -f JUT &ats 2 ml© O 4 JU T ±mfe*:lMZ- 
T3 7°C. 3 O^PhI^Lx^ y^^-i/ 3 > L/fcBU PBS^ffli^yu 
- h*»lEWl=iJfe»L^o dOT'l'- hC2 0 0 OfS^N I H/ 3 T 3 IB 
§££^tr 2ml©DMEMi£*te ; r;DD;iT 3 7°C. 2 4 B^RJW >^^-<- : y 3 
>U -E-O^O. 7 5mg/ml©G 4 1 8^t^if^*tl 0 Bffimm 

■To El 2 3(i^tt^Siite^#A?i^©M^^7F-ri2lT^*9. Jtit&te 
tf'J^f- K©<£ffl*. m$&i*G4 1 8ii^oz-^to 
Ml 2 3lZ7F£tiZ±olz^ CH-2 7 l^ffl^^^c«@S^«f^Ji 

^tti^u/co dtuittu h- 2 7 i -zitm-mitomcDtf y k»k 

^±^'^C<hCJ;^2iSte^^{cai^=iD--^^tjnLT*>*9. 3 3 3 
pmol/cm 2 T@^t£fTo/c&©'CliCH- 2 7 1 tmmfecZG 4 1 8 IT 
nji-^fi^nyro :©:iii+M®H-2 7 1 ^ffl^TT 0 u- h 
©imnrocilij:^ CH-2 7 1 £HK_bl°]^© ^ -f JUxmZkZh 

(2) C-FGF • A^ffl^fzite^A 

C-FGF • Atf'J^T"?- KCDU h n^-<^XiS^^*t-r^i^#^N I 

2- (9) IZiZmoyjmizJ: <0 1 2 7pmo:i/cin 2 (6 wg/cm 2 ) OC-F 
GF • Axm^tZftitzfls- K 1 2 7pmol/cni 2 (7. 6//g/cni 2 ) 
©CH-2 7 lTTOt^Tot^U- 12 7praol/cm 2 (8 /zg/cm 2 ) 
OCH-2 9 6tTO^fT-,/:7'L/- K ^cfc^'B S A^m^t Ltzltf 

m-yv- bt&m Ltzmtmrnms - (i) t±< m^mx-wmLtz 0 

^O^m^rSI 2 4 Ctf-To 121 2 4 litittif tmttmAZhmcDM&Z 

-85- . 



BNSDOCID: «WO 971831BA1J._> 



WO 97/18318 



PCT/JP96/03254 



TE-tmt&t), mmzmm Ltzmt&wm&jLVB s a^. mmizG4 1 

- hTli^o^-^ftgiL^^/Co — C-F G F • AZBUZitLtz 

b£ffiWci#£*::<;i:G 4 1 8i&ftt3 n^-(7^tb^^5IIS$n. ^tf) 
»I4CH-27K 9 6£fflWc *> © <fc|^@JKT* fc e 

C©^ chiiFG F5r^±(CCH - 2 7 1. fccfctfCH-296 iHS^Jiz 

(3) c-fgf-cs lzm^tzm&^-mA 
c-fgf-csi sfvU^y^ H'cdu h frx&tkiztt-rz&ws: 

lilTi:*tiflFi: J;-oTI)§-<fCo -T^^*>. ^Wtll 3 3 pmol/cin 2 © 
C-FGF-CSI (6. 7 //g/cm 2 ) x C-FG F • A (6. 3 vg/c 
m 2 ) . CH-2 7 1 (8 /zg/cra 2 ) . CH- 2 9 6 (8. 4 jzg/cm 2 ) £ 

ffl^TH«s«aj2- (9) izmmcoyj-mr-fiy- homfcit&m^ z.nz 

ffl(^TH«J8- (1) mmcDN I H/ 3 T 3*fflB& => v--J&J&T -ytr-f 

112 stc^n*.*? ;nb4io#'JW v&mfeitLtz-fis 

- hTJitilt'lol^OG 4 1 8fitte=n--*<a3^LT:fc 0 . C-FGF- 
C S 1 'J ^7f- b D^>f ;i/x*g^gtt 

(4) C277-Co 1 V^-ffl^Ttitfc^A 

C 2 7 7-C o 1 V^'J^f K©U hn-)^;^l^i:)tti|S^, 
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1 2 4pmol/cm 2 (6. 4 fig/cm 2 ) CDC 27 7 - C o 1 VTi^lt^ifo 
(1) irlql^O'^-^TlfffiL^o ^©#g^^M12 6 izfjs-f 0 m2 6ltm& 

i2 6 iiTF^n^ck -9 (IB S A£fflWc*fBsyu- hTli3D--^i 
£*xtt^o/i©{C*tU C 2 7 7-C o 1 V^-S^bL^^U- h T'(3 G 
4 1 8Wt4^D--cDfcb^^5tlS$ti/Co :©ciliCo 1 V^±(z U 

izifrm£ <&& : ?-mA-?2>jj&ti<mm£ti2>o gift t-t zmvjmf&izmL 
mammal; b v v 4 frxft&mttmA&ff? tzvxo* ? b&mmz 
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7°^ ko»^«jii e fc-5^A^$fflna^oite^^A^^^7r--r ^7T*5 0 

So 

1213(4. 37-t">77^^>K 7^D^^f>OilSWI4t; 
El 4 14, 7 >f 7 d * ? f- > 7 5 7' > > h . £ L>*7 4 7'n * 7 f" >7 7 

^^j$ifljia^©«fe^A^^-r 7tft5o 

121514s 7^7*o*7^>©M&S^ft* V^7*^ h\ *'J'J'^^ 
^'J'Jy>i7^P*n 'J ^7°?" K©«£«K 7 4 

7D^n>77?^>f> fccfcU^ 4 7d?s ? f- >7^ ?V > h >7 4 

e^Asw^ir r -5 7 t * So 

^K^tsHu 'J y>©s^«Btw«fcs«w«iBa^©afe : ?*AS»**^t- 

^'■5 7T*>So 

(*. fc^^xijXD^xf >i$l*i7>f7'D^^f >77^7 > 

f*©S^i:J;5S«illS^©Ifi?«AM4*t7'7 7T'fc5o 
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hi in. «*t^ia«aj«5iEg : ?«-^w-9 w 5a^tti»»c < fcs«^«Bga'x 

Eli 3d, 37-y>77/y > h^^tstit^ioffflfi, 
hi 4<i. #y 'j y^icfc^awaiia^oiteTVASftsp^-r^^^ 

H 1 5 t±. 7 4 7v * ? * > 7 => ? * > h *> cfc << ya * ? + > 7 => 
H 1 6 (1. 7 * y d * * f- >7 5 ?V > h cfc t>'7 4 y a * ? * > y 7 

y * > pM^(*»cj:*«wifflia^ojie^*A»**^t)-5t> < fco©^* 

Ell 7(1, 7^7'n^^f>77/> > hfcJ;[;7-f7o^n>77 

^r7 7t*5, 

HI 8(1. «M?IBI&ii9iS?^^#-r««tg^K. 3^-y>75 
ft*I*ffll&^Oj|fc?-#AS»!*5*^-r^-5 7T*)5o 
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02 2(3. 7 7"D?^f>7^7 > h®^^hb'-x'(Cct«51i6^$iJ}a 
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E?']#^f : 1 
E?'J©:S£ : 271 

m&n ■. i *m 

h n is- : 
E?»J : 

Ala lie Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro 

15 10 15 

Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr 

20 25 30 

Gly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met 

35 40 45 

Lys Glu lie Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser 

50 55 60 

Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu 

65 70 75 

Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val Val Thr Thr 

80 85 90 

Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala 

95 100 105 

Thr Glu Thr Thr He Thr He Ser Trp Arg Thr Lys Thr Glu Thr 

110 115 120 
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He Thr Gly 
Pro He Gin 
Thr Gly Leu 
Leu Asn Asp 
Thr Ala He 
Pro Asn Ser 
Thr Gly Tyr 
Glu Val Val 
Thr Gly Leu 
Leu Lys Asn 
Thr 



Phe Gin Val 

125 

Arg Thr lie 
140 

Gin Pro Gly 
155 

Asn Ala Arg 
170 

Asp Ala Pro 

185 
Leu Leu Val 

200 
He He Lys 

215 
Pro Arg Pro 

230 
Glu Pro Gly 

245 
Asn Gin Lys 

260 



Asp Ala Val 
Lys Pro Asp 
Thr Asp Tyr 
Ser Ser Pro 
Ser Asn Leu 
Ser Trp Gin 
Tyr Glu Lys 
Arg Pro Gly 
Thr Glu Tyr 
Ser Glu Pro 



Pro Ala Asn 
130 

Val Arg Ser 
145 

Lys He Tyr 
160 

Val Val He 
175 

Arg Phe Leu 
190 

Pro Pro Arg 
205 

Pro Gly Ser 
220 

Val Thr Glu 

235 

Thr He Tyr 
250 

Leu He Gly 
265 



Gly Gin Thr 

135 

Tyr Thr He 
150 

Leu Tyr Thr 
165 

Asp Ala Ser 
180 

Ala Thr Thr 
195 

Ala Arg He 
210 

Pro Pro Arg 

225 

Ala Thr He 
240 

Val He Ala 

255 

Arg Lys Lys 
270 



@£?IJ#^§- : 2 
ie?iJOg$ : 2 5 

m?\\<Dm : t = j m 
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v*u-j- : mm 

Asp Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His 
1 5 10 15 

Gly Pro Glu He Leu Asp Val Pro Ser Thr 
20 25 

E?iJ#^f : 3 

: 1 5 5 
mWOm : 7;7i 

mom. : i *m 
□ i>- : mm®: 

Met Ala Ala Gly Ser He Thr Thr Leu Pro Ala Leu Pro Glu Asp 
15 10 15 

Gly Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys 

20 25 30 

Arg Leu Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro 

35 40 45 

Asp Gly Arg Val Asp Gly Val Arg Glu Lys Ser Asp Pro His He 

50 55 60 

Lys Leu Gin Leu Gin Ala Glu Glu Arg Gly Val Val Ser He Lys 
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65 70 75 

Gly Val Cys Ala Asn Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg 
80 85 90 

Leu Leu Ala Ser Lys Cys Val Thr Asp Glu Cys Phe Phe Phe Glu 
95 100 105 

Arg Leu Glu Ser Asn Asn Tyr Asn Thr Tyr Arg Ser Arg Lys Tyr 
110 115 120 

Thr Ser Trp Tyr Val Ala Leu Lys Arg Thr Gly Gin Tyr Lys Leu 
125 130 135 

Gly Ser Lys Thr Gly Pro Gly Gin Lys Ala He Leu Phe Leu Pro 

140 145 150 

Met Ser Ala Lys Ser 

155 

B£?iJ#^f : 4 
I2?|J©§£ : 4 3 2 

HI ©a : 1** 

htfn-;- : mm 
mnomm : k 

E*J : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 
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Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 
35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
50 55 60 

Pro Giy Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 
HO 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 
125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 
140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 
155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 
170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 
185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 
200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 
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215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr lie Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala Ala Gly Ser He Thr Thr 

275 280 285 

Leu Pro Ala Leu Pro Glu Asp Gly Gly Ser Gly Ala Phe Pro Pro 

290 295 300 

Gly His Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly Gly 

305 310 315 

Phe Phe Leu Arg He His Pro Asp Gly Arg Val Asp Gly Val Arg 

320 325 330 

Glu Lys Ser Asp Pro His He Lys Leu Gin Leu Gin Ala Glu Glu 

335 340 345 

Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn Arg Tyr Leu 

350 355 360 

Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys Val Thr 

365 370 375 

Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr Asn 
380 385 390 

Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 
395 400 405 
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Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin 
410 415 420 

Lys Ala lie Leu Phe Leu Pro Met Ser Ala Lys Ser 
425 430 

K?iJ #-Sf : 5 
E?iJ©g£ : 457 
m&\<DW. : T 5 J Wt 

ttotc : i &m 

K3?iJ : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 
Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly lie Asp Phe Ser Asp lie Thr Ala Asn Ser Phe 
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95 100 105 

Thr Val His Trp He Ala Fro Arg Ala Thr He Thr Cly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro lie Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala Ala Gly Ser lie Thr Thr 

275 280 285 
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Leu Pro Ala Leu Pro Glu Asp Gly Gly Ser Gly Ala Phe Pro Pro 

290 295 300 

Gly His Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly Gly 

305 310 315 

Phe Phe Leu Arg He His Pro Asp Gly Arg Val Asp Gly Val Arg 

320 325 330 

Glu Lys Ser Asp Pro His He Lys Leu Gin Leu Gin Ala Glu Glu 

335 340 345 

Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn Arg Tyr Leu 

350 355 360 

Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys Val Thr 

365 370 375 

Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr Asn 

380 385 390 

Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

395 400 405 

Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin 

410 415 420 

Lys Ala He Leu Phe Leu Pro Met Ser Ala Ala Ser Asp Glu Leu 

425 430 435 

Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly Pro Glu 

440 445 450 
He Leu Asp Val Pro Ser Thr 

455 
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@E?<J#^ : 6 

B£?iJ©ft£ : 1 8 6 
IS^iJOg-J : 7 i 
: 1 

h^n -J- : litt 

Gly He Arg Gly Leu Lys Gly Thr Lys Gly Glu Lys Gly Glu Asp 

15 10 15 

Gly Phe Pro Gly Phe Lys Gly Asp Met Gly He Lys Gly Asp Arg 

20 25 30 

Gly Glu He Gly Pro Pro Gly Pro Arg Gly Glu Asp Gly Pro Glu 

35 40 45 

Gly Pro Lys Gly Arg Gly Gly Pro Asn Gly Asp Pro Gly Pro Leu 

50 55 60 

Gly Pro Pro Gly Glu Lys Gly Lys Leu Gly Val Pro Gly Leu Pro 

65 70 75 

Gly Tyr Pro Gly Arg Gin Gly Pro Lys Gly Ser He Gly Phe Pro 

80 85 90 
Gly Phe Pro Gly Ala Asn Gly Glu Lys Gly Gly Arg Gly Thr Pro 

95 100 105 
Gly Lys Pro Gly Pro Arg Gly Gin Arg Gly Pro Thr Gly Pro Arg 

110 115 120 
Gly Glu Arg Gly Pro Arg Gly He Thr Gly Lys Pro Gly Pro Lys 

125 130 135 
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Gly Asn Ser Gly Gly Asp Gly Pro Ala Gly Pro Pro Gly Glu Arg 
140 145 150 

Gly Pro Asn Gly Pro Gin Gly Pro Thr Gly Phe Pro Gly Pro Lys 
155 160 165 

Gly Pro Pro Gly Pro Pro Gly Lys Asp Gly Leu Pro Gly His Pro 

170 175 180 

Gly Gin Arg Gly Glu Thr 
185 

mm^ : 7 

E?'J©S$ : 4 6 4 

mom. : i *m 

Unv-: HUM* 

mwmm ^yf- k 

: 

Pro Thr Asp Leu Arg Phe Thr Asn lie Gly Pro Asp Thr Met Arg 

1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser lie Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
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65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 
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Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 
Thr Glu He Asp Lys Pro Ser Met Gly He Arg Gly Leu Lys Gly 

275 280 285 
Thr Lys Gly Glu Lys Gly Glu Asp Gly Phe Pro Gly Phe Lys Gly 

290 295 300 
Asp Met Gly lie Lys Gly Asp Arg Gly Glu lie Gly Pro Pro Gly 

305 310 315 

Pro Arg Gly Glu Asp Gly Pro Glu Gly Pro Lys Gly Arg Gly Gly 

320 325 330 

Pro Asn Gly Asp Pro Gly Pro Leu Gly Pro Pro Gly Glu Lys Gly 

335 340 345 

Lys Leu Gly Val Pro Gly Leu Pro Gly Tyr Pro Gly Arg Gin Gly 

350 355 360 

Pro Lys Gly Ser He Gly Phe Pro Gly Phe Pro Gly Ala Asn Gly 

365 370 375 

Glu Lys Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly 

380 385 390 

Gin Arg Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly 

395 400 405 

lie Thr Gly Lys Pro Gly Pro Lys Gly Asn Ser Gly Gly Asp Gly 

410 415 420 

Pro Ala Gly Pro Pro Gly Glu Arg Gly Pro Asn Gly Pro Gin Gly 

425 430 435 

Pro Thr Gly Phe Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly 
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440 445 450 

Lys Asp Gly Leu Pro Gly His Pro Gly Gin Arg Gly Glu Thr 

455 460 

m?m^ : 8 

E?UOS£ : 4 8 9 
I2?IJ©M : 7 ; 7^ 

: 1 *tt 
h * n x - : SHU* 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser lie Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 
His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 
Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

- 104- 



BNSDOCID: cWO 971831 8A1_L> 



WO 97/18318 



PCT/JP96/03254 



Thr Val His Trp lie Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Clu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser lie Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu lie Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu lie Asp Lys Pro Ser Met Gly He Arg Gly Leu Lys Gly 

275 280 285 

Thr Lys Gly Glu Lys Gly Glu Asp Gly Phe Pro Gly Phe Lys Gly 
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290 295 300 

Asp Met Gly He Lys Gly Asp Arg Gly Glu He Gly Pro Pro Gly 

305 310 315 

Pro Arg Gly Glu Asp Gly Pro Glu Gly Pro Lys Gly Arg Gly Gly 

320 325 330 

Pro Asn Gly Asp Pro Gly Pro Leu Gly Pro Pro Gly Glu Lys Gly 

335 340 345 

Lys Leu Gly Val Pro Gly Leu Pro Gly Tyr Pro Gly Arg Gin Gly 

350 355 360 

Pro Lys Gly Ser lie Gly Phe Pro Gly Phe Pro Gly Ala Asn Gly 

365 370 375 

Glu Lys Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly 

380 385 390 

Gin Arg Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly 

395 400 405 

He Thr Gly Lys Pro Gly Pro Lys Gly Asn Ser Gly Gly Asp Gly 

410 415 420 

Pro Ala Gly Pro Pro Gly Glu Arg Gly Pro Asn Gly Pro Gin Gly 

425 430 435 
Pro Thr Gly Phe Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly 

440 445 450 
Lys Asp Gly Leu Pro Gly His Pro Gly Gin Arg Gly Ala Ser Asp 

455 460 465 
Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly 

470 475 480 
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Pro Glu He Leu Asp Val Pro Ser Thr 
485 

mm^ : 9 

E?i|©S£ : 3 6 

mom : 1 

h*n x- : mm®. 

B£?lJ©S^ : ^OffeCDM^ (aSSD N A ) 
E?U : 

AAACCATGGC AGTCAGCGAC GAGCTTCCCC AACTGG 36 

S£?iJ*-§- : 1 0 
K?|JGDS£ : 2 0 
E?IJ©M : -ttR 

b o y - : ittK^ 

E^ijoaS : ^©ffeO^K ( o-gfcD N A ) 

se^ij : 

AATTGACAAA CCATCCATGG 20 

: 1 1 
K?|J©S£ : 3 3 
K?ij£DgJ : 
mom. : 1*11 
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E*lJ©«JS : *(Di&(D&m ( n fi&D N A ) 
E?U : 

CCATTAAAAT CAGCTAGCAG CAGACATTGG AAG 33 

E?iJ#^t : 1 2 
Se^lj©S$ : 3 6 
E?|J©3! : 
§H©3& : 1 #§g 

mwomm (^dna) 

E?«] : 

TCTAGAGGAT CCTTAGCTAG CGCCTCTCTG TCCAGG 36 

E?iJ#4f : 1 3 
E?t|©S£ : 5 4 7 
E^IJCDM : T = y 
: 1#§U 

h^>o : mm 
mw&mm : k 
mm : 

Ala Ala Ser Ala lie Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin 

5 10 15 

Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val 

20 25 30 
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Gin Leu Thr Cly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr 
35 40 45 

Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val 
50 55 60 

Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val 
65 70 75 

Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val 
80 85 90 

Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val 
95 100 105 

Thr Asp Ala Thr Glu Thr Thr lie Thr He Ser Trp Arg Thr Lys 

110 115 120 

Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn 

125 130 135 

Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val Arg Ser 

140 145 150 

Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr 

155 160 165 

Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val He 

170 175 180 

Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu 

185 190 195 

Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg 

200 205 210 

Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser 
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215 220 225 

Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu 

230 235 240 

Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr 

245 250 255 

Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly 

260 265 270 

Arg Lys Lys Thr Ser Ala He Pro Ala Pro Thr Asp Leu Lys Phe 

275 280 285 

Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro 

290 295 300 

Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu 

305 310 315 

Lys Thr Gly Pro Met Lys Glu lie Asn Leu Ala Pro Asp Ser Ser 

320 325 330 

Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val 

335 340 345 

Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 

350 355 360 

Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala 

365 370 375 

Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg 

380 385 390 

Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro 
395 400 405 
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Ala Asn Cly Gin Thr Pro lie Gin Arg Thr He Lys Pro Asp Val 

410 415 420 

Arg Ser Tyr Thr lie Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys 

425 430 435 

lie Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val 

440 445 450 

Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg 

455 460 465 

Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro 

470 475 480 

Pro Arg Ala Arg He Thr Gly Tyr He lie Lys Tyr Glu Lys Pro 

485 490 495 

Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val 

500 505 510 

Thr Glu Ala Thr lie Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr 

515 520 525 

He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu 

530 535 540 

lie Gly Arg Lys Lys Thr Ser 

545 

i£?i]#^§- : 1 4 
R?U©£$ : 8 2 6 
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le^'J : 

Ala Ala Ser Pro Thr Asp Leu Arg Phe Thr Asn lie Gly Pro Asp 

5 10 15 

Thr Met Arg Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr 

20 25 30 

Asn Phe Leu Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val 

35 40 45 

Ala Glu Leu Ser lie Ser Pro Ser Asp Asn Ala Val Val Leu Thr 
50 55 60 

Asn Leu Leu Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val 

65 70 75 

Tyr Glu Gin His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr 
80 85 90 

Gly Leu Asp Ser Pro Thr Gly lie Asp Phe Ser Asp lie Thr Ala 

95 100 105 

Asn Ser Phe Thr Val His Trp He Ala Pro Arg Ala Thr He Thr 
110 115 120 

Gly Tyr Arg He Arg His His Pro Glu His Phe Ser Gly Arg Pro 
125 130 135 

Arg Glu Asp Arg Val Pro His Ser Arg Asn Ser lie Thr Leu Thr 
140 145 150 

Asn Leu Thr Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu 
155 160 165 
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Asn Cly Arg Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr 

170 175 180 

Val Ser Asp Val Fro Arg Asp Leu Glu Val Val Ala Ala Thr Pro 

185 190 195 

Thr Ser Leu Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg 

200 205 210 

Tyr Tyr Arg He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val 

215 220 225 

Gin Glu Phe Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser 

230 235 240 

Gly Leu Lys Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val 

245 250 255 

Thr Gly Arg Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He 

260 265 270 

Asn Tyr Arg Thr Glu He Asp Lys Pro Ser Thr Ser Ala He Pro 

275 280 285 

Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu 

290 295 300 

Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg 

305 310 315 

Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He 

320 325 330 

Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser Gly Leu Met 

335 340 345 

Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr 
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Leu Thr Ser 
Val Ser Pro 
Thr He Thr 
Phe Gin Val 
Arg Thr He 
Gin Pro Gly 
Asn Ala Arg 
Asp Ala Pro 
Leu Leu Val 
He He Lys 
Pro Arg Pro 
Glu Pro Gly 



350 
Arg Pro Ala 

365 
Pro Arg Arg 

380 
He Ser Trp 

395 
Asp Ala Val 

410 
Lys Pro Asp 

425 
Thr Asp Tyr 

440 
Ser Ser Pro 

455 
Ser Asn Leu 

470 
Ser Trp Gin 

485 
Tyr Glu Lys 

500 
Arg Pro Gly 

515 
Thr Glu Tyr 

530 



Gin Gly Val 
Ala Arg Val 
Arg Thr Lys 
Pro Ala Asn 
Val Arg Ser 
Lys He Tyr 
Val Val He 
Arg Phe Leu 
Pro Pro Arg 
Pro Gly Ser 
Val Thr Glu 
Thr He Tyr 
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355 

Val Thr Thr 
370 

Thr Asp Ala 
385 

Thr Glu Thr 
400 

Gly Gin Thr 
415 

Tyr Thr He 
430 

Leu Tyr Thr 
445 

Asp Ala Ser 
460 

Ala Thr Thr 
475 

Ala Arg He 
490 

Pro Pro Arg 
505 

Ala Thr He 
520 

Val lie Ala 

535 



360 

Leu Glu Asn 
375 

Thr Glu Thr 
390 

He Thr Gly 
405 

Pro He Gin 
420 

Thr Gly Leu 
435 

Leu Asn Asp 
450 

Thr Ala He 
465 

Pro Asn Ser 
480 

Thr Gly Tyr 
495 

Glu Val Val 
510 

Thr Gly Leu 

525 

Leu Lys Asn 
540 



BNSDOCID: <WO 9718318A1 . 1._> 



WO 97/18318 



PCT/JP96/03254 



Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr Ser Ala 
545 550 555 

He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr 

560 565 570 

Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr Gly 

575 580 585 

Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met Lys 

590 595 600 

Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser Gly 

605 610 615 

Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu Lys 

620 625 630 

Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val Val Thr Thr Leu 

635 640 645 

Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala Thr 

650 655 660 

Glu Thr Thr He Thr He Ser Trp Arg Thr Lys Thr Glu Thr He 

665 670 675 

Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr Pro 

680 685 690 

He Gin Arg Thr He Lys Pro Asp Val Arg Ser Tyr Thr He Thr 

695 700 705 

Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr Leu Tyr Thr Leu 

710 715 720 

Asn Asp Asn Ala Arg Ser Ser Pro Val Val He Asp Ala Ser Thr 
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725 730 735 

Ala He Asp Ala Pro Scr Asn Leu Arg Phe Leu Ala Thr Thr Pro 

740 745 750 

Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg Ala Arg lie Thr 

755 760 765 

Gly Tyr lie He Lys Tyr Glu Lys Pro Gly Ser Pro Pro Arg Glu 

770 775 780 

Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu Ala Thr He Thr 

785 790 795 

Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val He Ala Leu 

800 805 810 

Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr 

815 820 825 

Ser 

R?ij#^ : 1 5 
l£?!]©g£ : 3 
S£?|J©M : mm 
mo& : l*tt 

: 

AAACCATGGC AGCTAGCGCT ATTCCTGCAC CAACTGAC 38 
E?i]#-Sf : 1 6 
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I£?'J£>:K£ : 3 6 
b # D ^ - : fiijUtK 

SS^iJOm^l : ^©ftfe©M^ ( nJ&D N A ) 
BE?IJ : 

AAAGGATCCC TAACTAGTCT TTTTCCTTCC AATCAG 36 

@e?»j#^ : 1 7 

E*ijOS$ : 1 6 4 4 

IE?|J©«?S : *©ffe©8n» (Aid K*=3- KtSDNA) 

ATGGCAGCTA GCGCTATTCC TGCACCAACT GACCTGAAGT TCACTCAGGT CACACCCACA 60 

AGCCTGAGCG CCCAGTGGAC ACCACCCAAT GTTCAGCTCA CTGGATATCG AGTGCGGGTG 120 

ACCCCCAAGG AGAAGACCGG ACCAATGAAA GAAATCAACC TTGCTCCTGA CAGCTCATCC 180 

GTGGTTGTAT CAGGACTTAT GGTGGCCACC AAATATGAAG TGAGTGTCTA TGCTCTTAAG 240 

GACACTTTGA CAAGCAGACC AGCTCAGGGT GTTGTCACCA CTCTGGAGAA TGTCAGCCCA 300 

CCAAGAAGGG CTCGTGTGAC AGATGCTACT GAGACCACCA TCACCATTAG CTGGAGAACC 360 

AAGACTGAGA CGATCACTGG CTTCCAAGTT GATGCCGTTC CAGCCAATGG CCAGACTCCA 420 

ATCCAGACAA CCATCAAGCC AGATGTCAGA AGCTACACCA TCACAGGTTT ACAACCAGGC 480 

ACTGACTACA AGATCTACCT GTACACCTTC AATGACAATG CTCGGAGCTC CCCTGTGGTC 540 

ATCGACGCCT CCACTGCCAT TGATGCACCA TCCAACCTGC GTTTCCTGGC CACCACACCC 600 
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AATTCCTTGC TGGTATCATG GCAGCCGCCA CGTGCCAGGA TTACCGGCTA CATCATCAAG 6G0 

TATGAGAAGC CTGGGTCTCC TCCCAGAGAA GTGGTCCCTC GGCCCCGCCC TGGTGTCACA 720 

GAGGCTACTA TTACTGGCCT GGAACCGGGA ACCGAATATA CAATTTATGT CATTGCCCTG 780 

AAGAATAATC AGAAGAGCGA GCCCCTGATT GGAAGGAAAA AGACTAGCGC TATTCCTGCA 840 

CCAACTGACC TGAAGTTCAC TCAGGTCACA CCCACAAGCC TGAGCGCCCA GTGGACACCA 900 

CCCAATGTTC AGCTCACTGG ATATCGAGTG CGGGTGACCC CCAAGGAGAA GACCGGACCA 960 

ATGAAAGAAA TCAACCTTGC TCCTGACAGC TCATCCGTGG TTGTATCAGG ACTTATGGTG 1020 

GCCACCAAAT ATGAAGTGAG TGTCTATGCT CTTAAGGACA CTTTGACAAG CAGACCAGCT 1080 

CAGGGTGTTG TCACCACTCT GGAGAATGTC AGCCCACCAA GAAGGGCTCG TGTGACAGAT 1140 

GCTACTGAGA CCACCATCAC CATTAGCTGG AGAACCAAGA CTGAGACGAT CACTGGCTTC 1200 

CAAGTTGATG CCGTTCCAGC CAATGGCCAG ACTCCAATCC AGAGAACCAT CAAGCCAGAT 1260 

GTCAGAAGCT ACACCATCAC AGGTTTACAA CCAGGCACTG ACTACAAGAT CTACCTGTAC 1320 

ACCTTGAATC ACAATGCTCG GAGCTCCCCT GTGGTCATCG ACGCCTCCAC TGCCATTGAT 1380 

GCACCATCCA ACCTGCGTTT CCTGGCCACC ACACCCAATT CCTTGCTGGT ATCATGGCAG 1440 

CCGCCACGTG CCAGGATTAC CGGCTACATC ATCAAGTATG AGAAGCCTGG GTCTCCTCCC 1500 

AGAGAAGTGG TCCCTCGGCC CCGCCCTGGT GTCACAGAGG CTACTATTAC TGGCCTGGAA 1560 

CCGGGAACCG AATATACAAT TTATGTCATT GCCCTGAAGA ATAATCAGAA GAGCGAGCCC 1620 

CTGATTGGAA GGAAAAAGAC TAGT 1644 

: 1 8 
: 3 7 

mnvm ■. mm 
mom. ■. i*m 

b n : gilt*: 

W.WmWi : ( a J5& D N A ) 
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AAACCATGGC ACCTACCCCC ACTGACCTGC GATTCAC 37 

BE^"J#-t : 1 9 
I£?ij2>££ : 3 8 

E#j©«JS: *r®ffeCD*£gr (^DNA) 
E?IJ : 

AAAAGATCTC TAACTAGTGG ATGGTTTGTC AATTTCTG 38 

E?iJ#-f : 2 0 
ie?'jcD:B£ -2 4 8 1 
E?']©M : 

mom. ■. 2*ii 

E?'J©H3I : ZCDmcDtem (AXCD^'J^^^ K^n- KtSDNA) 
E?"l : 

ATGGCAGCTA GCCCCACTGA CCTGCGATTC ACCAACATTG GTCCAGACAC CATGCGTGTC 60 

ACCTGGGCTC CACCCCCATC CATTGATTTA ACCAACTTCC TGGTGCGTTA CTCACCTGTG 120 

AAAAATGAGG AAGATGTTGC AGAGTTGTCA ATTTCTCCTT CAGACAATGC AGTGGTCTTA 180 

ACAAATCTCC TGCCTGGTAC AGAATATGTA GTGAGTGTCT CCAGTGTCTA CGAACAACAT 240 

GAGAGCACAC CTCTTAGAGG AAGACAGAAA ACAGGTCTTG ATTCCCCAAC TGGCATTGAC 300 

TTTTCTGATA TTACTGCCAA CTCTTTTACT GTGCACTGGA TTGCTCCTCG AGCCACCATC 360 

-119- 



BNSDOCID: <WQ 871B318A1..I. > 



WO 97/18318 



PCT/JP96/03254' 



ACTGGCTACA GGATCCGCCA TCATCCCGAG CACTTCAGTG GGAGACCTCG AGAAGATCGG 420 

GTGCCCCACT CTCGGAATTC CATCACCCTC ACCAACCTCA CTCCAGGCAC AGAGTATGTG 480 

GTCAGCATCG TTGCTCTTAA TGGCAGAGAC GAAAGTCCCT TATTGATTGG CCAACAATCA 540 

ACAGTTTCTG ATGTTCCGAG GGACCTGGAA GTTGTTGCTG CGACCCCCAC CAGCCTACTG 600 

ATCAGCTGGG ATGCTCCTGC TGTCACAGTG AGATATTACA GGATCACTTA CGGAGAAACA 660 

GGAGGAAATA GCCCTGTCCA GGAGTTCACT GTGCCTGGGA GCAAGTCTAC AGCTACCATC 720 

AGCGGCCTTA AACCTGGAGT TGATTATACC ATCACTGTGT ATGCTGTCAC TGGCCGTGGA 780 

GACAGCCCCG CAAGCAGCAA GCCAATTTCC ATTAATTACC GAACAGAAAT TGACAAACCA 840 

TCCACTAGCG CTATTCCTGC ACCAACTGAC CTGAAGTTCA CfCAGGTCAC ACCCACAAGC 900 

CTGAGCGCCC AGTGGACACC ACCCAATGTT CAGCTCACTG GATATCGAGT GCGGGTGACC 960 

CCCAAGGAGA AGACCGGACC AATGAAAGAA ATCAACCTTG CTCCTGACAG CTCATCCGTG 1020 

GTTGTATCAG GACTTATGGT GGCCACCAAA TATGAAGTGA GTGTCTATGC TCTTAAGGAC 1080 

ACTTTGACAA GCAGACCAGC TCAGGGTGTT GTCACCACTC TGGAGAATGT CAGCCCACCA 1140 

AGAAGGGCTC GTGTGACAGA TGCTACTGAG ACCACCATCA CCATTAGCTG GAGAACCAAG 1200 

ACTGAGACGA TCACTGGCTT CCAAGTTGAT GCCGTTCCAG CCAATGGCCA GACTCCAATC 1260 

CAGAGAACCA TCAAGCCAGA TGTCAGAAGC TACACCATCA CAGGTTTACA ACCAGGCACT 1320 

GACTACAAGA TCTACCTGTA CACCTTGAAT GACAATGCTC GGAGCTCCCC TGTGGTCATC 1380 

GACGCCTCCA CTGCCATTGA TGCACCATCC AACCTGCGTT TCCTGGCCAC CACACCCAAT 1440 

TCCTTGCTGG TATCATGGCA GCCGCCACGT GCCAGGATTA CCGGCTACAT CATCAAGTAT 1500 

GAGAAGCCTG GGTCTCCTCC CAGAGAAGTG GTCCCTCGGC CCCGCCCTGG TGTCACAGAG 1560 

GCTACTATTA CTGGCCTGGA ACCGGGAACC GAATATACAA TTTATGTCAT TGCCCTGAAG 1620 

AATAATCAGA AGAGCGAGCC CCTGATTGGA AGGAAAAAGA CTAGCGCTAT TCCTGCACCA 1680 

ACTGACCTGA AGTTCACTCA GGTCACACCC ACAAGCCTGA GCGCCCAGTG GACACCACCC 1740 

AATGTTCAGC TCACTGGATA TCGAGTGCGG GTGACCCCCA AGGAGAAGAC CGGACCAATG 1800 

AAAGAAATCA ACCTTGCTCC TGACAGCTCA TCCGTGGTTG TATCAGGACT TATGGTGGCC 1960 
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ACCAAATATG AAGTGAGTGT CTATGCTCTT AAGGACACTT TGACAAGCAG ACCAGCTCAG 1920 

CGTGTTGTCA CCACTCTGGA GAATGTCAGC CCACCAAGAA GGGCTCGTGT GACAGATGCT 1980 

ACTGAGACCA CCATCACCAT TAGCTGGAGA ACCAAGACTG AGACGATCAC TGGCTTCCAA 2040 

GTTGATGCCG TTCCAGCCAA TGGCCAGACT CCAATCCAGA GAACCATCAA GCCAGATGTC 2100 

AGAAGCTACA CCATCACAGG TTTACAACCA GGCACTGACT ACAAGATCTA CCTGTACACC 2160 

TTGAATGACA ATGCTCGGAG CTCCCCTGTG GTCATCGACG CCTCCACTGC CATTGATGCA 2220 

CCATCCAACC TGCGTTTCCT GGCCACCACA CCCAATTCCT TGCTGGTATC ATGGCAGCCG 2280 

CCACGTGCCA GGATTACCGG CTACATCATC AAGTATGAGA AGCCTGGGTC TCCTCCCAGA 2340 

GAAGTGGTCC CTCGGCCCCG CCCTGGTGTC ACAGAGGCTA CTATTACTGG CCTGGAACCG 2400 

GGAACCGAAT ATACAATTTA TGTCATTGCC CTGAAGAATA ATCAGAAGAG CGAGCCCCTG 2460 

ATTGGAAGGA AAAAGACTAG T 2481 

m?m^ : 2 1 
i£?iJ©S$ : 4 7 2 

m<D& : i *m 

h * o y - : Hggtf 

mn<omm k 

E?|J : 

Pro Thr Asp Leu Arg Phe Thr Asn He Cly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 
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Ser lie Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Clu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 
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230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 
Gly Asp Ser Pro Ala Ser Ser Lys Pro lie Ser He Asn Tyr Arg 

260 265 270 

Thr Clu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 

275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 

290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 

305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro 

320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 

335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 

350 355 - 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 

365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr lie Thr He 

380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 

395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys 

410 415 420 

- 123 — 

BNSDOCID: <WO 9718318A1_I_> 



WO 97/18318 



l'CT/JP96/03254. 



Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr 

425 430 435 

Asp Tyr Lys lie Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 

Asn Leu Arg Phe Leu Ala Thr 

470 

: 2 2 
E?|J©££ : 4 5 7 
g£?U©M : 7 ; 

: 1 *«a 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
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65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser lie Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 
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Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 
260 265 270 

Thr Glu He Asp Lys Pro Ser Met Asn Val Ser Pro Pro Arg Arg 
275 280 285 

Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp 
290 295 300 

Arg Thr Lys Thr Glu Thr lie Thr Gly Phe Gin Val Asp Ala Val 
305 310 315 

Pro Ala Asn Gly Gin Thr Pro lie Gin Arg Thr He Lys Pro Asp 
320 325 330 

Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr 
335 340 345 

Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro 
350 355 360 

Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu 
365 370 375 

Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin 
380 385 390 

Pro Pro Arg Ala Arg He Thr Gly Tyr lie He Lys Tyr Glu Lys 
395 400 405 

Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly 
410 415 420 

Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr 
425 430 435 

Thr lie Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro 
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440 445 450 
Leu lie Gly Arg Lys Lys Thr 
455 

E^IJS^ : 2 3 
K?»JOSo : 5 4 9 
IE?i]©§! :7Ui 

mom. : i*m 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly lie Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 
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Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser lie Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser lie Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 

275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 
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290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Cly Tyr Arg Val Arg Val Thr 

305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Clu lie Asn Leu Ala Pro 

320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 

335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 

350 355 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 

365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He 

380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr lie Thr Gly Phe Gin Val Asp 

395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys 

410 415 420 

Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr 

425 430 435 

Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 

Asn Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser 

470 475 480 
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Trp Gin Pro Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr 

485 490 495 

Glu Lys Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg 

500 505 510 

Pro Gly Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr 

515 520 525 

Glu Tyr Thr He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser 

530 535 540 

Glu Pro Leu He Gly Arg Lys Lys Thr 

545 

ie?ij#^t : 2 4 

mno&z : 5 7 4 

IE?i]<7>iy : T = J & 
rtfn it- : mm 
lE^lJ : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 
Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
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Pro Gly Thr 
His Glu Ser 
Ser Pro Thr 
Thr Val His 
He Arg His 
Arg Val Pro 
Pro Gly Thr 
Glu Glu Ser 
Val Pro Arg 
Leu He Ser 
He Thr Tyr 
Thr Val Pro 



50 

Glu Tyr Val 
65 

Thr Pro Leu 
80 

Gly He Asp 
95 

Trp He Ala 

110 
His Pro Glu 

125 
His Ser Arg 

140 
Glu Tyr Val 

155 
Pro Leu Leu 

170 

Asp Leu Glu 
185 

Trp Asp Ala 

200 
Gly Glu Thr 

215 
Gly Ser Lys 

230 



Val Ser Val 
Arg Gly Arg 
Phe Ser Asp 
Pro Arg Ala 
His Phe Ser 
Asn Ser He 
Val Ser He 
He Gly Gin 
Val Val Ala 
Pro Ala Val 
Gly Gly Asn 
Ser Thr Ala 

-HI- 



SS 

Ser Ser Val 
70 

Gin Lys Thr 
85 

He Thr Ala 
100 

Thr He Thr 
115 

Gly Arg Pro 
130 

Thr Leu Thr 
145 

Val Ala Leu 
160 

Gin Ser Thr 
175 

Ala Thr Pro 
190 

Thr Val Arg 
205 

Ser Pro Val 
220 

Thr He Ser 
235 



60 

Tyr Glu Gin 
75 

Gly Leu Asp 
90 

Asn Ser Phe 
105 

Gly Tyr Arg 
120 

Arg Glu Asp 
135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 

Val Ser Asp 
180 

Thr Ser Leu 
195 

Tyr Tyr Arg 
210 

Gin Glu Phe 
225 

Gly Leu Lys 
240 
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Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu lie Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 

275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 

290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 

305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro 

320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 

335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 

350 355 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 

365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He 

380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 

395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro lie Gin Arg Thr He Lys 

410 415 420 

Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr 
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425 430 435 

Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 

Asn Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser 

470 475 480 

Trp Gin Pro Pro Arg Ala Arg lie Thr Gly Tyr He He Lys Tyr 

485 490 495 

Glu Lys Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg 

500 505 510 

Pro Gly Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr 

515 520 525 

Glu Tyr Thr He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser 

530 535 540 

Glu Pro Leu He Gly Arg Lys Lys Thr Asp Glu Leu Pro Gin Leu 

545 550 555 

Val Thr Leu Pro His Pro Asn Leu His Gly Pro Glu He Leu Asp 

560 565 570 

Val Pro Ser Thr 



: 2 5 
E?'J©S£ : 2 7 4 

tt©» : 1*» 

-133-. 



RNfiDOOir): <WO 



071B31BA1 I > 



WO 97/18318 



PCT/JP96/03254 



wm : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 
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Glu Glu Ser Pro Leu Leu lie Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 
Val Pro Arg Asp Leu Glu Val Val AJa Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr lie Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu lie Asp 

: 2 6 

E?"i©g$ : 1 3 7 4 

wtnvm : mm. 
man : 2*m 
b * a i> - : m.m#i 

mqczmm •. znfktDmm (aioi n^y^ k^- fy^dna) 

ATGCCCACTG ACCTGCGATT CACCAACATT GGTCCAGACA CCATGCGTGT CACCTGGGCT 60 
CCACCCCCAT CCATTGATTT AACCAACTTC CTGGTGCGTT ACTCACCTGT GAAAAATGAG 120 
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GAAGATGTTG CAGAGTTGTC AATTTCTCCT 
CTGCCTGGTA CAGAATATGT AGTGAGTGTC 
CCTCTTAGAG GAAGACAGAA AACAGGTCTT 
ATTACTGCCA ACTCTTTTAC TGTGCACTGG 
AGGATCCGCC ATCATCCCGA GCACTTCAGT 
TCTCGGAATT CCATCACCCT CACCAACCTC 
GTTGCTCTTA ATGGCAGAGA GGAAAGTCCC 
GATGTTCCGA GGGACCTGGA AGTTGTTGCT 
GATGCTCCTG CTGTCACAGT GAGATATTAC 
AGCCCTGTCC AGGAGTTCAC TGTGCCTGGG 
AAACCTGGAG TTGATTATAC CATCACTGTG 
GCAAGCAGCA AGCCAATTTC CATTAATTAC 
GCCGGGAGCA TCACCACGCT GCCCGCCTTG 
CCCGGCCACT TCAAGGACCC CAAGCGGCTG 
ATCCACCCCG ACGGCCGAGT TGACGGGGTC 
CAACTTCAAG CAGAAGAGAG AGGAGTTGTG 
CTGGCTATGA AGGAAGATGG AAGATTACTG 
TTTTTTGAAC GATTGGAATC TAATAACTAC 
TGGTATGTGG CACTGAAACG AACTGGGCAG 
CAGAAAGCTA TACTTTTTCT TCCAATGTCT 
ACCCTTCCAC ACCCCAATCT TCATGGACCA 

E?»]#^ : 2 7 
@£?i]tf>5£ : 1 4 1 6 
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TCAGACAATG 


CAGTGGTCTT AACAAATCTC 


180 


TCCAGTGTCT 


ACGAACAACA TGAGAGCACA 


240 


GATTCCCCAA 


CTGGCATTGA CTTTTCTGAT 


300 


ATTGCTCCTC 


GAGCCACCAT CACTGGCTAC 


A A A 

360 


GGGAGACCTC 


GAGAAGATCG GGTGCCCCAC 


A OA. 

All) 


ACTCCAGGCA 


CAGAGTATGT GGTCAGCATC 


480 


TTATTGATTG 


GCCAACAATC AACAGTTTCT 


r a a 

d40 


GCGACCCCCA 


CCAGCCTACT GATCAGCTGG 


600 


AGGATCACTT 


ACGGAGAAAC AGGAGGAAAT 


660 


AGCAAGTCTA 


CAGCTACCAT CAGCGGCCTT 


720 


TATGCTGTCA 


CTGGCCGTGG AGACAGCCCC 


780 


CGAACAGAAA 


TTGACAAACC ATCCATGGCA 


840 


CCCGAGGATG 


GCGGCAGCGG CGCCTTCCCG 


AAA 

900 


TACTGCAAAA 


ACGGGGGCTT CTTCCTGCGC 


AAA 

960 


CGGGAGAAGA 


GCGACCCTCA CATCAAGCTA 


1 AAA 

1020 


TCTATCAAAG 


GAGTGTGTGC TAACCGTTAC 


-1 A A A 

1080 


GCTTCTAAAT 


GTGTTACGGA TGAGTGTTTC 


i l A A 

1140 


AATACTTACC 


GCTCAAGGAA ATACACCAGT 


1200 


TATAAACTTG 


GATCCAAAAC AGGACCTGGG 


1260 


GCTGCTAGCG 


ACGAGCTTCC CCAACTGGTA 


1320 


GAGATCTTGG 


ATGTTCCTTC CACA 


1374 
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mo®. : 2*m 

E?l] : 

CCCACTGACC TGCGATTCAC CAACATTGGT CCAGACACCA TGCGTGTCAC CTGGGCTCCA 60 

CCCCCATCCA TTGATTTAAC CAACTTCCTG GTGCGTTACT CACCTGTGAA AAATGAGGAA 120 

GATGTTGCAG AGTTGTCAAT TTCTCCTTCA GACAATGCAG TGGTCTTAAC AAATCTCCTG 180 

CCTGGTACAG AATATGTAGT GAGTGTCTCC AGTGTCTACG AACAACATGA GAGCACACCT 240 

CTTAGAGGAA GACAGAAAAC AGGTCTTGAT TCCCCAACTG GCATTGACTT TTCTGATATT 300 

ACTGCCAACT CTTTTACTGT GCACTGGATT GCTCCTCGAG CCACCATCAC TGGCTACAGG 360 

ATCCGCCATC ATCCCGAGCA CTTCAGTGGG AGACCTCGAG AAGATCGGGT GCCCCACTCT 420 

CGGAATTCCA TCACCCTCAC CAACCTCACT CCAGGCACAG AGTATGTGGT CAGCATCGTT 480 

GCTCTTAATG GCAGAGAGGA AAGTCCCTTA TTGATTGGCC AACAATCAAC AGTTTCTGAT 540 

GTTCCGAGGG ACCTGGAAGT TGTTGCTGCG ACCCCCACCA GCCTACTGAT CAGCTGGGAT 600 

GCTCCTGCTG TCACAGTGAG ATATTACAGG ATCACTTACG GAGAAACAGG AGGAAATAGC 660 

CCTGTCCAGG AGTTCACTGT GCCTGGGAGC AAGTCTACAG CTACCATCAG CGGCCTTAAA 720 

CCTGGAGTTG ATTATACCAT CACTGTGTAT GCTGTCACTG GCCGTGGAGA CAGCCCCGCA 780 

AGCAGCAAGC CAATTTCCAT TAATTACCGA ACAGAAATTG ACAAACCATC CATGGCTATT 840 

CCTGCACCAA CTGACCTGAA GTTCACTCAG GTCACACCCA CAAGCCTGAG CGCCCAGTGG 900 

ACACCACCCA ATGTTCAGCT CACTGGATAT CGAGTGCGGG TGACCCCCAA GGAGAAGACC 960 

GGACCAATGA AAGAAATCAA CCTTGCTCCT GACAGCTCAT CCGTGGTTGT ATCAGGACTT 1020 

ATGGTGGCCA CCAAATATGA AGTGAGTGTC TATGCTCTTA AGGACACTTT GACAAGCAGA 1080 

CCAGCTCAGG GTGTTGTCAC CACTCTGGAG AATGTCAGCC CACCAAGAAG GGCTCGTGTG 1140 

ACAGATGCTA CTGAGACCAC CATCACCATT AGCTGGAGAA CCAAGACTGA GACGATCACT 1200 

GGCTTCCAAG TTGATGCCGT TCCAGCCAAT GGCCAGACTC CAATCCAGAG AACCATCAAG 1260 
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CCAGATGTCA GAAGCTACAC CATCACAGGT TTACAACCAG GCACTGACTA CAAGATCTAC 
CTGTACACCT TGAATGACAA TGCTCGGAGC TCCCCTGTGG TCATCGACGC CTCCACTGCC 
ATTGATGCAC CATCCAACCT GCGTTTCCTG GCCACC 

mvm*% : 2 8 

E?lJ©££ : 3 5 
lE^tjOM : 7 Um 

mom. : i *m 
h^nwj- : mm 

Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly Gin Arg 
15 10 15 

Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly He Thr 

20 25 30 

Gly Lys Pro Gly Pro 

35 

S£5iJ#-*§- : 2 9 
g£?'J£>g£ : 3 0 2 
g£?"J<DM : 7; 

: 
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Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 
20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 
35 40 45 

Ser lie Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly lie Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 
110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 
125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 
140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 
155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 
170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 
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185 190 195 

Leu lie Scr Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

lie Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Asp Glu Leu Pro Gin Leu Val Thr 

275 280 285 

Leu Pro His Pro Asn Leu His Gly Pro Glu He Leu Asp Val Pro 

290 295 300 

Ser Thr 

: 3 0 

: 5 7 3 

mom ■. i 
hf>oy- : mm 

Met Ala Ala Ser Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr 
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Gin Val Thr 
Val Gin Leu 
Thr Gly Pro 
Val Val Val 
Val Tyr Ala 
Val Val Thr 
Val Thr Asp 
Lys Thr Glu 
Asn Gly Gin 
Ser Tyr Thr 
Tyr Leu Tyr 
lie Asp Ala 



5 

Pro Thr Ser 
20 

Thr Gly Tyr 
35 

Met Lys Glu 
50 

Ser Gly Leu 
65 

Leu Lys Asp 
80 

Thr Leu Glu 
95 

Ala Thr Glu 

110 
Thr He Thr 

125 
Thr Pro He 

140 
lie Thr Gly 

155 

Thr Leu Asn 
170 

Ser Thr Ala 
185 



Leu Ser Ala 
Arg Val Arg 
He Asn Leu 
Met Val Ala 
Thr Leu Thr 
Asn Val Ser 
Thr Thr He 
Gly Phe Gin 
Gin Arg Thr 
Leu Gin Pro 
Asp Asn Ala 
He Asp Ala 

- 141 - 



10 

Gin Trp Thr 

25 

Val Thr Pro 
40 

Ala Pro Asp 
55 

Thr Lys Tyr 
70 

Ser Arg Pro 
85 

Pro Pro Arg 
100 

Thr He Ser 
115 

Val Asp Ala 
130 

He Lys Pro 
145 

Gly Thr Asp 
160 

Arg Ser Ser 
175 

Pro Ser Asn 
190 



15 

Pro Pro Asn 
30 

Lys Glu Lys 
45 

Ser Ser Ser 
60 

Glu Val Ser 
75 

Ala Gin Gly 
90 

Arg Ala Arg 
105 

Trp Arg Thr 
120 

Val Pro Ala 
135 

Asp Val Arg 
150 

Tyr Lys lie 
165 

Pro Val Val 
180 

Leu Arg Phe 
195 
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Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Cln Pro Pro 

200 205 210 

Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly 

215 220 225 

Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr 

230 235 240 

Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He 

245 250 255 

Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu lie 

260 265 270 

Gly Arg Lys Lys Thr Ala lie Pro Ala Pro Thr Asp Leu Lys Phe 

275 280 285 

Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro 

290 295 300 

Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu 

305 310 315 

Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser 

320 325 330 

Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val 

335 340 345 

Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 

350 355 360 
Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala 

365 370 375 
Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr lie Ser Trp Arg 
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380 385 390 

Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro 

395 400 405 

Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val 

410 415 420 

Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys 

425 430 435 

He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val 

440 445 450 

Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg 

455 460 465 

Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro 

470 475 480 

Pro Arg Ala Arg He Thr Gly Tyr lie He Lys Tyr Glu Lys Pro 

485 490 495 

Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val 

500 505 510 

Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr 

515 520 525 

lie Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu 

530 535 540 

He Gly Arg Lys Lys Thr Ser Asp Glu Leu Pro Gin Leu Val Thr 

545 550 555 

Leu Pro His Pro Asn Leu His Gly Pro Glu He Leu Asp Val Pro 

560 565 570 
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Ser Thr Ser 

@£5"J#-^ : 3 1 
iE^J©fi$ : 3 7 
K?iJ©S2 : 

mom ■ i 

h^Dy- : mm 

w.nomm ■. ^ofkomm (^dna) 

AAACCATGGC AGCTAGCAAT GTCAGCCCAC CAAGAAG 37 

: 3 2 
I£?|J©S$ : 3 7 

mom : 1 

Moy- : mm 

wzwomm "toitomm (^dna) 

AAAGGATCCC TAACTAGTGG AAGGAACATC CAAGATC 37 
: 3 3 

BE?i]©g£ : 1 7 2 2 

se^ij©^ : 
mom : 2 

•>-- : mm 
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mv\<omm ■. toi^comm cax©* u^:/?- k*=j- ft^dna) 

ATGGCAGCTA GCGCTATTCC TGCACCAACT GACCTGAAGT TCACTCAGGT CACACCCACA 60 

AGCCTGAGCG CCCAGTGGAC ACCACCCAAT GTTCAGCTCA CTGGATATCG AGTGCGGGTG 120 

ACCCCCAAGG AGAAGACCGG ACCAATGAAA GAAATCAACC TTGCTCCTGA CAGCTCATCC 180 

GTGGTTGTAT CAGGACTTAT GGTGGCCACC AAATATGAAG TGAGTGTCTA TGCTCTTAAG 240 

GACACTTTGA CAAGCAGACC AGCTCAGGGT GTTGTCACCA CTCTGGAGAA TGTCAGCCCA 300 

CCAAGAAGGG CTCGTGTGAC AGATGCTACT GAGACCACCA TCACCATTAG CTGGAGAACC 360 

AAGACTGAGA CGATCACTGG CTTCCAAGTT GATGCCGTTC CAGCCAATGG CCAGACTCCA 420 

ATCCAGAGAA CCATCAAGCC AGATGTCAGA AGCTACACCA TCACAGGTTT ACAACCAGGC 480 

ACTGACTACA AGATCTACCT GTACACCTTG AATGACAATG CTCGGAGCTC CCCTGTGGTC 540 

ATCGACGCCT CCACTGCCAT TGATGCACCA TCCAACCTGC GTTTCCTGGC CACCACACCC 600 

AATTCCTTGC TGGTATCATG GCAGCCGCCA CGTGCCAGGA TTACCGGCTA CATCATCAAG 660 

TATGAGAAGC CTGGGTCTCC TCCCAGAGAA GTGGTCCCTC GGCCCCGCCC TGGTGTCACA 720 

GAGGCTACTA TTACTGGCCT GGAACCGGGA ACCGAATATA CAATTTATGT CATTGCCCTG 780 

AAGAATAATC AGAAGAGCGA GCCCCTGATT GGAAGGAAAA AGACTAGCGC TATTCCTGCA 840 

CCAACTGACC TGAAGTTCAC TCAGGTCACA CCCACAAGCC TGAGCGCCCA GTGGACACCA 900 

CGCAATGTTC AGCTCACTGG ATATCGAGTG CGGGTGACCC CCAAGGAGAA GACCGGACCA 960 

ATGAAAGAAA TCAACCTTGC TCCTGACAGC TCATCCGTGG TTGTATCAGG ACTTATGGTG 1020 

GCCACCAAAT ATGAAGTGAG TGTCTATGCT CTTAAGGACA CTTTGACAAG CAGACCAGCT 1080 

CAGGGTGTTG TCACCACTCT GGAGAATGTC AGCCCACCAA GAAGGGCTCG TGTGACAGAT 1140 

GCTACTGAGA CCACCATCAC CATTAGCTGG AGAACCAAGA CTGAGACGAT CACTGGCTTC 1200 

CAAGTTGATG CCGTTCCAGC CAATGGCCAG ACTCCAATCC AGAGAACCAT CAAGCCAGAT 1260 

GTCAGAAGCT ACACCATCAC AGGTTTACAA CCAGGCACTG ACTACAAGAT CTACCTGTAC 1320 

ACCTTGAATG ACAATGCTCG GAGCTCCCCT GTGGTCATCG ACGCCTCCAC TGCCATTGAT 1380 
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GCACCATCCA ACCTGCCTTT CCTGGCCACC ACACCCAATT CCTTGCTGGT ATCATGGCAG 1440 

CCGCCACGTG CCAGGATTAC CGGCTACATC ATCAAGTATG AGAAGCCTGG GTCTCCTCCC 1500 

AGAGAAGTGG TCCCTCGGCC CCGCCCTGGT GTCACAGAGG CTACTATTAC TGGCCTGGAA 1560 

CCGGGAACCG AATATACAAT TTATGTCATT GCCCTGAAGA ATAATCAGAA GAGCGAGCCC 1620 

CTGATTGGAA GGAAAAAGAC TAGCGACGAG CTTCCCCAAC TGGTAACCCT TCCACACCCC 1680 

AATCTTCATG GACCAGAGAT CTTGGATGTT CCTTCCACTA GT 1722 

K?l)#^f : 3 4 
!5?iJ©g$ : 4 1 2 

man : i 

Met Ser Pro He Leu Gly Tyr Trp Lys He Lys Gly Leu Val Gin 

5 10 15 

Pro Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu 

20 25 30 

His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys 

35 40 45 

Phe Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr lie Asp 

50 55 60 

Gly Asp Val Lys Leu Thr Gin Ser Met Ala He He Arg Tyr He 

65 70 75 

Ala Asp Lys His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala 
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80 85 90 

Glu He Ser Met Leu Glu Gly Ala Val Leu Asp lie Arg Tyr Gly 
95 100 105 

Val Ser Arg He Ala Tyr Ser Lys Asp Phe Glu Thr Leu Lys Val 

110 115 120 

Asp Phe Leu Ser Lys Leu Pro Glu Met Leu Lys Met Phe Glu Asp 

125 130 135 

Arg Leu Cys His Lys Thr Tyr Leu Asn Gly Asp His Val Thr His 

140 145 150 

Pro Asp Phe Met Leu Tyr Asp Ala Leu Asp Val Val Leu Tyr Met 

155 160 165 

Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu Val Cys Phe Lys 

170 175 180 

Lys Arg He Glu Ala He Pro Gin He Asp Lys Tyr Leu Lys Ser 

185 190 195 

Ser Lys Tyr He Ala Trp Pro Leu Gin Gly Trp Gin Ala Thr Phe 

200 205 210 

Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu He Glu Gly Arg 

215 220 225 

Gly He Pro Arg Asn Ser Gly Ala Pro Pro Arg Leu He Cys Asp 

230 235 240 

Ser Arg Val Leu Gin Arg Tyr Leu Leu Glu Ala Lys Glu Ala Glu 

245 250 255 

Asn He Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu Asn 

260 265 270 
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He Thr Val 
Met Glu Val 
Leu Leu Ser 
Ser Ser Gin 
Val Ser Gly 
Ala Gin Lys 
Pro Leu Arg 
Val Tyr Ser 
Glu Ala Cys 
Ser Thr Arg 



Pro Asp Thr 

275 

GJy Gin Gin 

290 
Glu Ala Val 

305 
Pro Trp Glu 

320 
Leu Arg Ser 

335 
Glu Ala He 

350 
Thr lie Thr 

365 

Asn Phe Leu 

380 
Arg Thr Gly 

395 
Ala Ala Ala 

410 



Lys Val Asn 
Ala Val Glu 
Leu Arg Gly 
Pro Leu Gin 
Leu Thr Thr 
Ser Pro Pro 
Ala Asp Thr 
Arg Gly Lys 
Asp Arg Leu 
Ser 



Phe Tyr Ala 
280 

Val Trp Gin 
295 

Gin Ala Leu 
310 

Leu His Val 
325 

Leu Leu Arg 
340 

Asp Ala Ala 
355 

Phe Arg Lys 
370 

Leu Lys Leu 
385 

Ala Met Asp 
400 



Trp Lys Arg 

285 

Gly Leu Ala 
300 

Leu Val Asn 
315 

Asp Lys Ala 
330 

Ala Leu Gly 
345 

Ser Ala Ala 
360 

Leu Phe Arg 

375 

Tyr Thr Gly 
390 

Pro Leu Glu 
405 



E*J#^ : 3 5 
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h n i? - : i«tK 

: *©flfe©&& ( a /dc D N A ) 

GCTCCCTCTC GGCCTCCCAC TCCT 

: 3 6 
E?U©g$ : 2 4 

e?u©m : m& 

m<D& : 1 

w.n<omm *©*&©*£& (^dna) 
e?«j 

GTTGGTGAGG GAGGTGGTGG ATAT 24 

E?iJ^-Sf : 3 7 
K?'J©:g:£ : 3 3 

$£©& : 1 
h a y - : jStttHf 

k?ij©h3i : *(Di&(Dmm (^dna) 

E?iJ 

GGCCTCCCGA ATTCCGGTGC CCCACCACGC CTC 33 

E?U#-5f : 3 8 
E^iJ©S$ : 3 3 
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: MS? 
: 1 

e?»j 

CCCACGTGGA TCCATGGCTA ATCTGTCCCC TGT 33 

E?IJ#"t : 3 9 

IE?U©5£ : 1 2 3 9 
@E?tj©g'J : J£g£ 

Mom : 1 

iE^'JOM^I : ^(D^aymm (AIO* V K*3- KtiDNA) 

E?i] 

ATGTCCCCTA TACTAGGTTA TTGGAAAATT AAGGGCCTTG TGCAACCCAC TCGACTTCTT 60 

TTGGAATATC TTGAAGAAAA ATATGAAGAG CATTTGTATG AGCGCGATGA AGGTGATAAA 120 

TGGCGAAACA AAAAGTTTGA ATTGGGTTTG GAGTTTCCCA ATCTTCCTTA TTATATTGAT 180 

GGTGATGTTA AATTAACACA GTCTATGGCC ATCATACGTT ATATAGCTGA CAAGCACAAC 240 

ATGTTGGGTG GTTGTCCAAA AGAGCGTGCA GAGATTTCAA TGCTTGAAGG AGCGGTTTTG 300 

GATATTAGAT ACGGTGTTTC GAGAATTGCA TATAGTAAAG ACTTTGAAAC TCTCAAAGTT 360 

GATTTTCTTA GCAAGCTACC TGAAATGCTG AAAATGTTCG AAGATCGTTT ATGTCATAAA 420 

ACATATTTAA ATGGTGATCA TGTAACCCAT CCTGACTTCA TGTTGTATGA CGCTCTTGAT 480 

GTTGTTTTAT ACATGGACCC AATGTGCCTG GATGCGTTCC CAAAATTAGT TTGTTTTAAA 540 

AAACGTATTG AAGCTATCCC ACAAATTGAT AAGTACTTGA AATCCAGCAA GTATATAGCA 600 

TGGCCTTTGC AGGGCTGGCA AGCCACGTTT GGTGGTGGCG ACCATCCTCC AAAATCGGAT 660 
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CTGATCGAAG GTCGTGGGAT CCCCAGGAAT 
AGCCGAGTCC TGCAGAGGTA CCTCTTGGAG 
TGTGCTGAAC ACTGCAGCTT GAATGAGAAT 
TATGCCTGGA AGAGGATGGA GGTCGGGCAG 
CTGCTGTCGG AAGCTGTCCT GCGGGGCCAG 
GAGCCCCTGC AGCTGCATGT GGATAAAGCC 
CTTCGGGCTC TGGGAGCCCA GAAGGAAGCC 
CCACTCCGAA CAATCACTGC TGACACTTTC 
CTCCGGGGAA AGCTGAAGCT GTACACAGGG 
ATGGATCCTC TAGAGTCGAC TCGAGCGGCC 
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TCCGGTGCCC CACCACGCCT CATCTGTGAC 720 

GCCAAGGAGG CCGAGAATAT CACGACGGGC 780 
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